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Geographic Distribution and Incidence 
o f Human Parasitic Diseases
b y  E r n e s t  C a r r o l l  F a u s t *
The r e c e n t  world c o n f l i c t  i n t e n s i f i e d  i n ­
t e r e s t  in  a l l  d i s e a s e s ,  p a r t i c u l a r l y  those  
p r o d u c e d  by p a r a s i t i c  o r g a n i s m s .  G lo b a l  
o p e r a t i o n s  n e c e s s i t a t e d  t h a t  d i s e a s e  be 
exam ined on a w o r ld -w ide  s c a l e .  P a r a s i t i c  
i n f e c t i o n s  a re  n e c e s s a r i l y  s tu d ie d  i n  r e l a ­
t i o n  to  geography o r  c l im a to lo g y .  F ig u re  1 
shows th e  d i f f e r e n t  c l i m a t i c  a r e a s  o f  th e  
w o r ld .  The p r i n c i p a l  warm r e g io n s  a r e  the  
T r o p ic s ,  S u b t r o p i c s ,  which in c lu d e s  a c o n ­
s i d e r a b l e  p a r t  o f  th e  U n i te d  S t a t e s ,  and 
Tem pera te  Z ones .  Some p a r a s i t i c  organ ism s 
a re  found p r a c t i c a l l y  th roughou t the  w orld . 
More f r e q u e n t l y  t h e  p a r a s i t i c  b u rd e n  i s  
g r e a t e r  i n  warm c l im a te s .  I n s a n e  i n s t a n c e s ,  
as  i n  A f r i c a  and the e a s t e r n  p a r t  o f  I n d ia ,  
c e r t a i n  c u s t o m s ,  h a b i t s ,  and  r e l i g i o u s  
p r a c t i c e s  o f  th e  p e o p le  combine w i th  c l i ­
mate and env ironm enta l c o n d i t io n s  to  c r e a t e  
hyperendem ic  o c c u r re n c e  o f  c e r t a i n  an im al 
p a r a s i t e  i n f e c t i o n .  A few p a r a s i t e  d i s e a s e s  
a r e  m ore  common i n  t e m p e r a t e  t h a n  i n  
t r o p i c a l  a r e a s .
T h i s  d i s c u s s i o n  o f  a n i m a l  p a r a s i t e  
d i s e a s e s  i s  a r ranged  in  accordance w ith  the  
z o o lo g ic a l  c l a s s i f i c a t i o n  o f  the c a u s a t iv e  
o rg an ism . T ab le  I  i n d i c a t e s  th e  taxonom ic  
p o s i t i o n  o f  s p e c i e s  c o n s id e r e d  h e re .
PHYLUM PROTOZOA
C L A SS  RHI ZOPODA
Endamoeba h i s t o l y t i c a ,  t h e  e t i o l o g i c a l  
a g e n t  of  am eb ia s is ,  i s  found throughout the 
w orld  b u t  i s  most p r e v a l e n t  in  the  T ro p ic s
* D r .  F a u s t ,  a C o n s u l t a n t  o f  t h e  C o m m u n ie  
s i t o l o g y  i n  t h e  D e p a r tm e n t  o f  T r o p i c a l  Méd 
T u l a n e  U n i v e r s i t y .  M a t e r i a l  p r e s e n t e d  i n  
d e l i v e r e d  d u r i n g  a c o u r s e  c o n d u c t e d  b y  t h e
and S u b t r o p i c s .  I t  has been  found to  o ccu r  
s i g n i f i c a n t l y  from the  S t r a i t  o f  M agellan , 
i n t o  th e  n o r t h e r n  p a r t  o f  A r g e n t i n a ,  i n  
Uraguay, the so u th e rn  p a r t  o f  B r a z i l ,  P a r a ­
guay, and in  the  so u th e rn  p a r t  o f  P e ru .  In  
these  a r e a s  Endamoeba h i s t o l y t i c a  i s  n o t  as 
i m p o r t a n t  c l i n i c a l l y  a s  i n  t h e  n o r t h e r n  
p a r t  o f  t h i s  c o n t in e n t  where the d i s e a s e  i s  
more s e v e r e ,  b u t  i s  p o o r l y  s u r v e y e d ,  as  
i n d i c a t e d  on th e  ac c o m p a n y in g  map ( F i g ­
u re  2, page 4 ) .  In  g e n e ra l ,  a m e b ia s is  occu rs  
from  th e  S t r a i t  o f  M ag e l lan  t o  t h e  A r c t i c  
C i r c l e .  A s u rv e y  made in  S a s k a tc h e w a n  a 
number o f  y e a r s  ago i n d i c a t e d  th e  p re s e n c e  
o f  th e  p a r a s i t e .  O the r  w orkers  have r e p o r t ­
ed i t s  e x i s t e n c e  in  Sweden, F i n l a n d ,  th e  
c e n t r a l  and e a s t e r n  p a r t s  o f  t h e  USSR, 
South  A f r i c a ,  and s o u th e r n  A u s t r a l i a .
Col. C h a r le s  F. C ra ig  e s t im a te d  a number 
o f  yea rs  ago t h a t  10% o f  th e  p o p u l a t i o n  of  
t h e  U n i t e d  S t a t e s  was i n f e c t e d  w i t h  
Endamoeba h i s t o l y t i c a .  W ith o u t  i n c r e a s i n g  
t h i s  e s t i m a t e ,  a s a f e  a s s u m p t io n  i s  t h a t  
300 m i l l i o n  o f  th e  w o r ld ’ s p o p u l a t i o n  have 
a m e b i a s i s  and  t h a t  a t  l e a s t  10% o f  t h i s  
number a r e  s u f f e r i n g  from  th e  d i s e a s e  a t  
any one tim e . I t  i s  l i k e l y  t h a t  a c o n s i d e r ­
a b le  p r o p o r t io n  o f  th e  re m a in in g  90% w i l l ,  
a t  some t im e  in  t h e i r  l i v e s ,  be a t t a c k e d  
by  a m e b ic  e n t e r i t i s  o r  p o s s i b l y  a m e b ic  
l i v e r  a b s c e s s .
A ccord ing  to  C olone l  C r a i g ’ s e s t im a te  o f  
10%, a p p ro x im a te ly  1 4 .3  m i l l i o n  p e o p le  in  
t h e  U n i te d  S t a t e s  a r e  h o s t s  o f  Endamoeba
a b l e  D i s e a s e  C e n t e r ,  i s  P r o f e s s o r  o f  P a r a -  
i c i n e  a n d  P u b l i c  H e a l t h ,  S c h o o l  o f  M e d i c i n e ,  
t h i s  a r t i c l e  w a s  a b s t r a c t e d  f r o m  l e c t u r e s  
CDC L a b o r a t o r y  D i v i s i o n ,  A ug . 2 8 - 2 9 ,  1 9 4 7 .
ourtesy of the David J. Sencer CDC Muse-ur
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AUSTRALIAN
F a u n i t t i c  R e g io n s  
F a u n i t t i c  S u b r e g io n t 
L i m i t  o f  Tr o-pic*  
L i m i t  o f  S u b t r o p i c t  
O c e a n  C u r r e n t s
FIGURE 1. C l i m a t i c  a r e a s  o f  t he  w o r l d .  E q u a t o r i a l  i s o t h e r m ,  i s o t h e r m i c  b o u n d a r i e s  o f  t he  
T r o p i c s  a nd  S u b t r o p i c s ,  p r i n c i p a l  o c e a n  c u r r e n t s ,  a nd  f a u n i s t i c  d i v i s i o n s  a r e  i n d i c a t e d .
T able  I.
TAXONOMIC P O S I T I O N  O F HUMAN P A R A S I T I C  O R G A N ISM S 
— ACTUAL OR P O T E N T I A L  PATHOGENS
PHYLUM PROTOZOA PHYLUM NEMATODA PHYLUM PLATYHELMINTHES
C L A S S  R H I Z O P O D A
E n d a m o e b a  h i  s t o l y t i c a
C L A S S  M A S T I G O P H O R A
G i a r d i a  I a m b i i a  
C h i l o m a s t i x  m a s n i l i  
T r i c h o m o n a s  v a g i n a l i s  
L e i s h m a n i a  d o n o v a n i  
L e i s h m a n i a  t r o p i c a  
L e i s h m a n i a  b r a s i l i e n s i s  
T r y p a n o s o m a  g a m b i e n s e  
T r y p a n o s o m a  r h o d e s i e n s e  
I r y p a n o s o m a  c r u z i
C L A S S  S POROZOA
I s o s p o r a  h o m i n i s  
P l a s m o d i u m  v i v a x  
P l a s m o d i u m  m a l a r i a e  
P l a s m o d i u m  f a l c i p a r u m  
P l a s m o d i u m  o v a l e
C L A S S  C I L I A T A
B a l a n t i d i u m  c o l i
1 r i c h i n e l l a  s p i r a l i s  
Tr ic ho cephal us  t r i c h i u r u s  
S t r o n g y l o i d e s  s t e r c o r a l i s  
Ancylostoma duodenale  
Ancylos toma b r a z i l i e n s e  
Necator  americanus  
1 r i  ch o s tr a n g y lu s  spp.  
E n t e r o b i u s  vermicu lar i  s 
A s c a r i s  lumbrico ides  
Hucherer ia b an cro f t i  
Huchereria malayi  
Onchocerca v o lv u lu s  
Loa loa
Dracunculus  medinens is
C L A S S  TREMATODA
S c h i s t o s o m a  h a e m a t o b i u m  
S c h i s  t o s o m a  m a n s o n i  
S c h i s t o s o m a  j a p o n i c u m  
F a s c i o l a  h e p a t i c a  
F a s c i o l o p s i s  b u s k i  
C l o n o r c h i s  s i n e n s i s  
P a r a g o n i m u s  w e s t  e r m a n i
C L A S S  C E S T O I D E A
D i p h y l l o b o t h r i u m  l a t u m  
S p a r g a n u m  spp.  
D i p h y l i d i u m  c a n i n u m  
H y m e n o l e p i s  n a n a  
H y m e n o l e p i s  d i m i n u t a  
T a e n i a  s a g i n a t a  
T a e n i a  s o l i u m  
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FIGURE 2 FIGURE 3
L o c a t i o n  o f  a m e b i a s i s  s u r v e y s  and e s t i m a t e d  i n c i d e n c e  i n  S o u t h  Amer ica  ( F i g .  2 )  and  i n  N o r t h  Amer ica  ( F i g .  3 ) .  L ar ge  d o t s  i n d i c a t e  
known p r e s e n c e  o f  c l i n i c a l  a m e b i a s i s ,  w i t h  o r  w i t h o u t  s u r v e y  d a t a ;  q u e s t i o n  marks  i n d i c a t e  unknown s t a t u s  o f  a m e b i a s i s .
h i s t o l y t i c a .  F ig u re  3 (page 4) i n d i c a t e s  by 
s o l i d  c i r c l e s  th e  fo c i  o r  a reas  where s u r ­
veys  have been  made in  t h i s  c o u n t r y ,  and 
by f i n e  d o t s  t h e  e s t i m a t e d  p r e v a l e n c e  in  
N o r th  A m erica .  A ltho u g h  t h i s  map i s  fo u r  
y e a r s  o l d ,  i t  i s  e s s e n t i a l l y  u p - t o - d a t e ,  
s i n c e  v e ry  few s u r v e y s  have been  made o f  
p o p u la t io n s  d u r in g  the war y e a r s  in  e x t r a ­
m i l i t a r y  g r o u p s .  I h e  map i n d i c a t e s  t h a t  
su rv ey s  have been f a i r l y  well d i s t r i b u t e d .  
The la c k  o f  i n f o r m a t io n  through th e  moun­
t a i n  s t a t e s ,  th e  w e s te rn ,a n d  so u th w e s te rn  
p a r t  o f  Texas, th e  P l a in  S t a t e s ,  and in  the 
C a ro l in a s  does n o t  mean t h a t  am eb ias is  does 
n o t  e x i s t  th e re ,  bu t  t h a t  s u f f i c i e n t  su rveys  
have n o t  been co nduc ted  i n  th e s e  a r e a s .
As w i th  many o t h e r  d i s e a s e s ,  r e p o r t s  o f  
Endamoeba h i s t o l y t i c a  m u s t  be e v a l u a t e d  
c r i t i c a l l y  on th e  f o l l o w in g  b a s i s :  1) th e  
c o m p e ten cy  o f  t h e  i n d i v i d u a l  m ak ing  th e  
e x a m in a t io n ;  2) the  e x t e n t  o f  e x a m in a t io n  
made, w hether  on a . s i n g l e  s t o o l  o r  s e v e r a l  
s t o o l s ,  and 3 )  t e c h n i c s  u s e d ,  w h e th e r  a 
d i r e c t  e x a m in a t io n  o r  c o n c e n t r a t i o n  t e c h ­
n ic s  were a p p l ie d .  For example, i f  the z in c  
s u l f a t e  te c h n ic  i s  used in  com bination w i th  
d i r e c t  f e c a l  f i l m s ,  t h e  y i e l d  o f  p o s i ­
t i v e s  i s  p r a c t i c a l l y  d o u b l e d .  The more 
s t o o l s  ex am in ed ,  t h e  g r e a t e r  t h e  p o s s i ­
b i l i t y  o f  a p p ro x im a t in g  th e  a c t u a l  number 
o f  p o s i t i v e s .  In  a d d i t i o n ,  d a t a  m us t  be 
e v a l u a t e d  in  r e s p e c t  t o  t h e  p o p u l a t i o n  
b e in g  su rv ey ed .
C L A S S  MASTI GOPHORA
The M as t ig o p h o ra  o r  f l a g e l l a t e  p r o to z o a  
c o n s t i t u t e  a l a rg e  group, o f  which s e v e r a l  
fo rm s o c c u r  i n  t h e  human body .
G i a r d i a  lambl ia  i s  a w id e ly  d i s t r i b u t e d  
i n f e c t i o n ,  by f a r  the  most common p a r a s i t e  
found in  the  human i n t e s t i n e .  The i n f e c t i o n  
i s  much more p r e v a l e n t  in  c h i ld r e n ,  to  th e  
p e r i o d  o f  a d o l e s c e n c e ,  th a n  i n  a d u l t s .  
G i a r d i a  l a m b l i a  i s  t r a n s m i t t e d  in  food o r  
d r i n k  c o n t a m i n a t e d  by f e c e s  c o n t a i n i n g  
G i a r d i a  c y s t s .  The i n f e c t i o n  i s  p a th o g e n ic  
o n ly  in  a sm a ll  m in o r i t y  o f  c a se s .
Ch i lomast ix  m e s n i l i ,  Enteromonas hominis ,  
and  Tr  ich omon as  h o m i n i s  a r e  o t h e r  n o n -  
pa thogen ic  i n t e s t i n a l  f l a g e l l a t e s  o f  w o r ld ­
wide d i s t r i b u t i o n .
Trichomonas v a g i n a l i s  i s  m o rp h o lo g ic a l ly
r a t h e r  s i m i l a r  to  T. .hominis  b u t  i s  a d i s ­
t i n c t  s p e c i e s .  The p a r a s i t e  i s  fo u n d  in  
v a g in a l  s e c r e t i o n s ,  and i n  u r i n e  from b o th  
men and women. The p a t h o g e n i c i t y  o f  v a g i ­
n a l i s  i s  u n s e t t l e d  a l t h o u g h  g y n e c o l o g i s t s  
r e g a rd  a form o f  v a g i n i t i s  as b e in g  cau sed  
by t h i s  p a r a s i t e .
G enus  L e i s h m a n i a
F ig u re  4 (p ag e  6) i n d i c a t e s  d i s t r i b u t i o n  
o f  th e  t h r e e  ty p e s  o f  l e i s h m a n i a s i s ;  v i s ­
c e r a l  l e i s h m a n i a s i s  c a u se d  by L e i s h m a n i a  
d o n o v a n i ■ c u t a n e o u s  l e i s h m a n i a s i s  o f  th e  
O ld  W orld , c a u s e d  by L e i s h m a n i a  t r o p i c a ;  
and mucocutaneous l e i s h m a n ia s i s  o f  th e  New 
World, caused  by Leishmania b r a s i l i e n s i s .
The v i s c e r a l  ty p e  (commonly r e f e r r e d  to  
as  k a l a - a z a r )  o c c u rs  i n  M an ch u r ia ,  a l a r g e  
a r e a  o f  n o r th  and n o r th w e s t  C h ina , a newly 
found a r e a  i n  w e s t  C h in a ,  Assam where th e  
p a r a s i t e  was f i r s t  d i s c o v e re d ,  C a lc u t t a  and 
v i c i n i t y ,  an d  e a s t e r n  I n d i a .  I t  a l s o  i s  
fo u n d  i n  t h e  T r a n s c a u c a s i a n  r e g i o n  an d  
n o r t h  o f  t h e  U r a l  M o u n t a i n s .  T h e r e  a r e  
nunerous f o c i  o f  the  i n f e c t i o n  i n  the  Medi­
t e r r a n e a n  a r e a .  S e v e r a l  f o c i  o c c u r  i n  th e  
m idco n t in en t  o f  A f r i c a .  Areas i n  the Anglo- 
E g y p t i a n  S udan  a r e  v e r y  i m p o r t a n t ,  f o r  
t h e r e  th e  d i s e a s e  i s  more f u l m i n a t i n g  and 
has  a h ig h e r  m o r t a l i t y  r a t e  th a n  anywhere 
e l s e .  We in  th e  W estern  Hemisphere a r e  n o t  
exempt from t h i s  d i s e a s e .  The f i r s t  r e c o r d  
in  t h i s  p a r t  o f  th e  w o r ld  was from a f o c i  
i n  n o r t h e a s t e r n  B r a z i l  when v i s c e r o t o m e  
su rv e y s  were b e in g  made f o r  y e l lo w  f e v e r .  
More r e c e n t ly  i t  has been found in  n o r th e rn  
A r g e n t i n a ,  i n  a d j a c e n t  B o l i v i a ,  i n  Vene­
z u e l a ,  and i n  C o lo m b ia .  I n  a l l ,  p r o b a b ly  
a b o u t  300 m i l l i o n  p e o p le  o r  o n e - t e n t h  o f  
th e  w o r l d ’ s p o p u l a t i o n  s u f f e r  from  v i s ­
c e r a l  l e i s h m a n i a s i s .
The cu taneous  type, caused  by Le is hm an ia  
t rop ica ,  occurs  in  the  d r i e r  a rea s  o f  Ind ia ,  
ex tend ing  from the  n o r th w es te rn  p a r t  toward 
Asia Minor, likewise in  North A fr ica  and t r o p i ­
ca l A fr ica  bu t never ex ac t ly  in  the  same fo c i  
as the v i s c e r a l  type. .Vore than 200 m i l l io n  
persons a re  in fec ted  with t h i s  p a r a s i t e .
M ucocutaneous l e i s h m a n i a s i s ,  c a u se d  by 
L e i s h m a n ia  b r a s i l i e n s i s ,  i s  found in  s e v ­
e r a l  f o c i  i n  B r a z i l ,  P e r u ,  E c u a d o r ,  and 
C o lo m b ia .  B r a s i l i e n s i s  p r o b a b l y  o c c u r s
Courtesy of the David J. Sencer CDC Museum
FIGURE 4. D i s t r i b u t i o n  o f  t h e  t h r e e  d i f f e r e n t  t y p e s  o f  l e i s h m a n i a s i s .
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FIGURE 5. D i s t r i b u t i o n  o f  Trypanosoma ga mbi en se ,  Trypanosoma r h o d e s i e n s e ,  
and b r e e d i n g  a r e a  o f  t s e t s e  f l i e s  i n  A f r i c a .
t h r o u g h o u t  C e n t r a l  A m e r ic a  a l t h o u g h  we 
know m ost abou t i t  i n  Y uca tan  and t h e  ad­
j a c e n t  p o r t i o n  o f  G u a t a m a l a  w h e re  t h e  
d i s e a s e  i s  known a s  th e  D i s e a s e  o f  t h e  
C h i c l e  G a t h e r e r s ,  a l th o u g h  i t  i s  j u s t  as 
common among i n d i v i d u a l s  who work i n  th e  
mahogany f o r e s t s .  In  th e  s o u th e r n  p a r t  o f  
B r a z i l  and P a ra g u a y  t h e  d i s e a s e  i s  found  
i n  th e  l e s s  t r o p i c a l ,  d e c id u o u s  f o r e s t s .
I n  P e r u  i t  i s  more commonly found  in  t h e  
i n l a n d  m o u n ta in  v a l l e y s .
A l l  t h r e e  s p e c i e s  o f  L e i s h m a n i a  a r e  
t r a n s m i t t e d  by d i f f e r e n t  s p e c i e s  o f  t h e  
sand  f l y ,  Phlebo tom us .  T h e re  i s  a lm o s t  no 
b r e e d i n g  o f  P h i e b o t o m u s  i n  t h e  U n i t e d
S t a t e s .  A few sp e c ie s  have been d e s c r ib e d ,  
b u t  i n t e n s i t y  and e x t e n t  o f  b r e e d i n g  i s  
much l e s s  th a n  in  a r e a s  where l e i s h m a n i ­
a s i s  i s  e n d e m ic .  T h e  A m e r ic a n  t y p e  o f  
l e i s h m a n i a s i s  i s  b e l i e v e d  to  i n f e c t  f i v e  
m i l l i o n  o r  more p e o p le .
G enus  T r y p a n o s o m a
Two trypanosomes occur i n  t r o p i c a l  A f r i c a  
and a re  r e s p o n s ib l e  fo r  s o - c a l l e d  “ A f r ic a n  
s l e e p i n g  s i c k n e s s .  ”  F i g u r e  5 shows th e  
d i s t r i b u t i o n  o f  Trypanosoma gambiense  and 
Trypanosoma rkodes  i e n s e . Trypanosoma gam­
b ie n s e  has  a v e ry  e x t e n s i v e  d i s t r i b u t i o n .  
Try panosoma r h o d e s i e n s e  i s  found  i n  th e
Courtesy of the - David J. Sencer CDC Museum
FIGURE 6.
D i s t r i b u t i o n  o f  Trypnasoma c r u z i  
( C h a g a s ’ D i s e a s e )
e a s t - c e n t r a l  p a r t  o f  th e  Continent. Actu­
a l l y  t h i s  a r e a  i s  n o t  so “ t r o p i c a l ” 
because o f  th e  a l t i t u d e .  The country  i s  
c o n s i d e r a b l y  more t e m p e r a t e  th an  in  
th e  Congo and the Gold Coast a reas. Both 
i n f e c t i o n s  a re  c a r r i e d  by t h e  t s e t s e  
f l y  (Glo s s i n a  sp . )  which i s  an e s s e n  
t i a l  i n te r m e d ia te  h o s t  and, th e r e f o r e ,  
a b i o l o g i c a l  v e c t o r .  I t  i s  e s t im a te d  
t h a t  more th a n  10 m i l l i o n  p e r s o n s  a re  
i n f e c t e d  with th e  African trypanosornes.
A t h i r d  ty p e  o f  t r y p a n o s o m ia s i s  i s  
caused by Trypanosoma cr u z i .  I h i s  p a r a ­
s i t e  p roduces an in f e c t io n  in  th e  blood 
s t r e a m  and i n  t h e  t i s s u e s  o f  v a r i o u s  
o rgans.  I h e  i n f e c t i o n  i s  now f a m i l i a r ly  
known as Chagas’ d ise a se  fo r  Lir. C a r lo s  
C hagas  who d i d  so much t o  e l u c i d a t e  
i t s  e t io lo g y .
K g u r e  6 i n d ic a te s  lo c a t io n s  o f  cruzi  
i n f e c t i o n s .  I h e  heavy d o ts  a re  fo r  hu­
man in fe c t io n .  Ih e  very l i g h t  do ts  r e f e r  
to  i n f e c t i o n  e i t h e r  in  t h e  a r th ro p o d  
h o s t  o r  in  an im al  r e s e r v o i r s  o f  t h e  
i n f e c t i o n .  I h i s  p a r a s i t e  i s  most i n t e r e s t ­
i n g  i n  t h a t  p r a c t i c a l l y  any mammal i s  a 
good h o s t .  A rm ad il lo s ,  opossums, many k in d s  
o f  ro d e n ts ,  b a t s ,  monkeys, and th e  dom estic  
gu in ea  p i g  o f  South America a re  a l l  common 
r e s e r v o i r s .  Cruz i  i s  t r a n s m i t t e d  by a s s a s -  
i n  bugs, o f  which t h e r e  a re  many s p e c i e s .
C h a g a s ’ d i s e a s e  i s  found from c e n t r a l  
C h i le  and so u th e rn  B r a z i l  up to  the  s o u th ­
western p a r t  o f  th e  U nited  S ta te s .  I h e  most 
n o r t h e r n  r e c o r d  o f  human i n f e c t i o n  i s  ii 
th e  s t a t e  o f  Oaxaca in  so u th e rn  Mexico on 
th e  P a c i f i c  s lo p e .  A pprox im ate ly  8 m i l l i o n  
p e o p le ,  and p o s s i b l y  more, a r e  a f f l i c t e d
Courtesy of the David J. Sencer CDC Museum
9w i t h  t h i s  d i s e a s e ,  which i s  c o n s id e r e d  by 
some t o  be much more s e r i o u s  th a n  k a l a -  
a z a r ,  v i s c e r a l  l e i s h m a n ia s i s ,  o r  the  Gambian 
ty p e  o f  A f r i c a n  s c h i s t o s o m i a s i s .
None o f  th e  b lood  o r  t i s s u e  f l a g e l l a t e s  
o c c u r  n a t u r a l l y  i n  t h e  U n i t e d  S t a t e s .
C L A S S  SP O R O Z O A
I s o s p o r a  homi t i i s  i s  a l i t t l e - k n o w n  i n ­
t e s t i n a l  p r o t o z o o n .  I n t e r e s t  i n  t h i s  
p a r a s i t e  was re n e w e d  d u r i n g  t h e  r e c e n t  
w a r ,  b e c a u s e  some o f  o u r  t r o o p s  i n  th e  
s o u th  and w e s t  P a c i f i c  a c q u i r e d  t h e  i n f e c ­
t i o n .  U n d o u b te d ly  t h e  n a t i v e  p o p u l a t i o n s  
i n  th e s e  a r e a s  have c o n t in u in g  i n f e c t i o n s .  
I t  i s  l i k e l y  t h a t  a s u f f i c i e n t  number o f  
i n f e c t i o n s  e x i s t  in  th e se  a r e a s  to  p e r p e tu ­
a t e  t h e  d i s e a s e .  A l th o u g h  some w o r k e r s  
b e l i e v e  t h a t  an  an im a l  r e s e r v o i r  must be 
n e c e s s a r y  t o  c a r r y  on th e  i n f e c t i o n ,  t h e  
o rg a n is m  h a s  th u s  f a r  b een  found  o n ly  in  
man. The t o t a l  i n c i d e n c e  in  n a t i v e s  i s  
p ro b a b ly  n o t  above 100 tho u san d .  C o n s id e r ­
i n g  th e  l i m i t e d  a r e a  i n  which th e  p a r a s i t e  
o c c u r s ,  t h i s  number i s  s u f f i c i e n t  t o  keep 
t h e  i n f e c t i o n  g o in g .
No I s o s p o r a  o r  o t h e r  h u m a n - i n f e c t i n g  
C o c c id i a  o c c u r  i n  th e  U n i te d  S t a t e s .
G en u s  P l a s m o d i u m
F i g u r e  7 i n d i c a t e s  th e  d i s t r i b u t i o n  o f  
human m a la r i a .  I t  does n o t ,  o f  c o u rse ,  give 
the  d i s t r i b u t i o n  o f  the  fo u r  known s p e c ie s ,  
Plasmodium v i v a x ,  p ro d u c in g  v ivax  m a la r ia ;  
Plasmodium m a l a r i a e , p ro d u c in g  th e  q u a r ta n  
t y p e ;  P l a s m o d i u m  f a l c i p a r u m ,  p r o d u c i n g  
f a l c i p a r u m  m a la r i a ,  and Plasmodium o va le ,  
p roduc ing  the  ova le  type . I t  i s  p r a c t i c a l l y  
i m p o s s i b l e  t o  d e t e r m i n e  t h e  s p e c i e s  o f  
p l a s m o d ia  i n  t h e  b i l l i o n  p e r s o n s  i n  th e  
w or ld  s u f f e r i n g  from m a la r i a .  A r e a s o n a b le  
a s su m p t io n  i s  t h a t  p r a c t i c a l l y  a l l  o f  th e  
m a la r i a  e x te n d in g  i n t o  the Tem perate  Zones 
i s  v i v a x ;  t h a t  b o th  v i v a x  and f a l c i p a r u m  
c o n t r i b u t e  to  th e  h y p e r e n d e m ic i ty  o f  ma­
l a r i a  i n  t h e  T r o p i c s ,  an d  t h a t  q u a r t a n  
i n f e c t i o n s  u s u a l ly  occur s p o r a d i c a l l y  or in  
l o c a l i z e d  s p o t s .  An e x c e p t io n  i s  a p a r t  o f  
t r o p i c a l  A f r i c a  where q u a r ta n  i n f e c t i o n  i s  
w id e ly  d i s t r i b u t e d .  Ovale  m a la r ia  i s  found 
p r i m a r i l y  i n  e a s t - c e n t r a l  A f r i c a  i n  ab o u t
th e  same a r e a ,  p e r h a p s  a l i t t l e  f a r t h e r  
n o r t h  th a n  t h e  R h o d e s ia n  ty p e  o f  A f r i c a n  
s l e e p i n g  s i c k n e s s .
T hree  s p e c ie s  o f  m a la r i a  p a r a s i t e s  occu r  
in  the  U n ited  S t a t e s :  v i v a x , m a la r i ae ,  and 
fa lc ipa rum .  I t  i s  ve ry  hazardous  to  make an 
e s t im a te  o f  th e  p r e s e n t  number o f  c a s e s  by 
s p e c i e s .  An e s t i m a t e  b a s e d  upon  f a i r l y  
r e l i a b l e  i n f o r m a t i o n  i s  one m i l l i o n  c a s e s  
o f  v i v a x ,  50 th o u s a n d  m a l a r i a e , and  500 
th o u san d  f a l c i p a r u m .  F i g u r e s  8 t o  10 show 
the  p r o g r e s s iv e  d e c l in e  o f  m a la r i a  i n  t h i s  
c o u n t r y .  F i g u r e  8 i n d i c a t e s  th e  p r o b a b le  
e x t e n t  o f  m a l a r i a  i n  1850 t o  1 8 6 0 .  The 
d i s e a s e  was w id e ly  d i s s e m in a te d  w i th  dense  
a r e a s  o f  h y p e r e n d e m i c i t y .  F o r  t h e  y e a r s  
1929-1938 ( F i g u r e  9) th e  p i c t u r e  was n o t  
e s s e n t i a l l y  d i f f e r e n t  i n  d i s t r i b u t i o n ,  b u t  
th e re  was a c o n s id e ra b le  r e d u c t io n  i n  i n c i ­
d e n c e .  T h i s  f i g u r e  i n c l u d e s  d a t a  on t h e  
d e p r e s s i o n  y e a r s  d u r i n g  w h ic h  t h e r e  was 
an i n c r e a s e  i n  m a la r i a  m o r t a l i t y  and mor­
b i d i t y .  F ig u re  10 shows th e  marked d e c re a se  
i n  1943. Note t h a t  t h e  i n t e n s e  a r e a s  now 
a re  l im i te d  n o t  to  b lo c k s  o f  s t a t e s  b u t  to  
c e r t a i n  c o u n t i e s .  In  o th e r  words, th e re  was 
a g e o g r a p h ic a l  r e c e s s i o n  i n t o  th e  m o th e r  
f o c i .  F i g u r e  11 i n d i c a t e s  m o r t a l i t y  f o r  
1945, when t h e  d i s e a s e  was s t i l l  f u r t h e r  
reduced . The s o l i d  d o ts  a r e  c a se s  where th e  
in f e c t io n  i s  known to  have been acquired  o u t ­
s id e  the  U n ited  S t a t e s .  F igure  12 shows the  
1945 m o rb id i ty  a t t r i b u t a b l e  to  m a la r ia .  Note 
t h a t  q u i t e  a number o f  m a la r i a  c a s e s  were 
re p o r te d  o u ts id e  o f  known endemic a r e a s ,  as 
in  Minnesota, in  the  New England S ta t e s ,  and 
in  p a r t s  o f  Ohio. A c tu a l ly  th e s e  a r e a s  a re  
l e s s  m alarious today than they have ever been. 
The c a s e s  r e p o r t e d  were alm ost e x c l u s i v e l y  
i n f e c t io n s  acquired overseas  o r  in  th e  South 
d u r in g  th e  war yea rs .  I h i s  map r e f l e c t s  the  
f a c t  th a t  in  M iss iss ip p i ,  South C a ro l in a ,  and 
in  the  e a s t e r n  p a r t  o f  Texas case  r e p o r t i n g  
was p r o b a b l y  more a c c u r a t e  th a n  i n  some 
o t h e r  p l a c e s .
A v e r y  g r e a t  r e c e s s i o n  in  m a l a r i a  h a s  
tak en  p l a c e ,  p a r t i c u l a r l y  d u r in g  t h i s  l a s t  
decade . I f  t h i s  advan tage  i s  f o l lo w e d  up, 
t h e r e  i s  n o  r e a s o n  why m a l a r i a  i n  t h e  
U n i te d  S t a t e s  can n o t  be a lm os t  c o m p le te ly  
u n d e r  c o n t r o l  w i th in  ten  y e a r s .
Courtesy of the David J. Sencer CDC Museum
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Courtesy of the David J. Sencer GDC Museum
FIGURE 8. D i s t r i b u t i o n  o f  M a l a r i a  i n  t h e  U n i t e d  S t a t e s  1850 —1860.
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FIGURE 9. M a l a r i a  M o r t a l i t y  i n  t h e  U n i t e d  S t a t e s  1929 — 1938.






FIGURE I I .  M a l a r i a  m o r t a l i t y  i n  t h e  U n i t e d  S t a t e s  1945.  The s o l i d  d o t s  
i n d i c a t e  c a s e s  known t o  have  been a c q u i r e d  o u t s i d e  t h e  U n i t e d  S t a t e s .
ourtesy of the David J. Sencer CDC Museum
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C L AS S C I L I A T A
B a l a n t i d i w n  c o l i  i s  a c i l i a t e d  pro tozoon . 
V ery  few d a t a  a r e  a v a i l a b l e  on th e  e x t e n t  
o f  i t s  d i s t r i b u t i o n ,  a l t h o u g h  i t  i s  known 
t h a t  th e  i n f e c t i o n  i s  much more p r e v a l e n t  
i n  t h e  T r o p i c s  t h a n  i n  c o o l e r  c l i m a t e s .  
O ver a p e r i o d  o f  two y e a r s ,  100 c l i n i c a l  
c a s e s  o f  B a l a n t i d i w n  were  d e t e c t e d  i n  an 
i n d u s t r i a l  h o s p i t a l  i n  V en ezu e la .  Most o f  
them e x h ib i t e d  a f u lm in a t in g  type o f  dysen­
t e r y .  On th e  b a s i s  o f  i n f o r m a t i o n  a v a i l ­
a b l e ,  i t  a p p e a r s  u n l i k e l y  t h a t  more th a n  
100 thousand  c l i n i c a l  c a s e s  o f  the  d i s e a s e  
e x i s t .  In c id e n c e  o f  the  i n f e c t i o n  i s  p ro b ­
a b ly  much h i g h e r .
HELMINTHS
The p a r a s i t i c  h e l m i n t h s  b e l o n g  to  two 
p h y la  — th e  roundworms, phylum Nematoda, 
and th e  f la tw o rm s ,  phylum P la ty h e lm in th e s .
PHYLUM NEMATODA
T r i c h i n e  I la s p i r a l i s  i s  the  e t i o l o g i c a l  
a g e n t  o f  t r i c h i n o s i s .  I t  s h o u ld  be n o te d  
t h a t  t h i s  d i s e a s e  i s  e s s e n t i a l l y  a b s e n t  as 
a human i n f e c t i o n  i n  t r o p i c a l  a r e a s .  T r ic h -  
i n e l l a  has been  a v e ry  common i n f e c t i o n  in  
p a r t  o f  Europe  and i s  s t i l l  common in  the  
B a lk an  a r e a s  and r e g i o n s  o f  R u s s i a .  I t  i s  
one o f  th e  commoner h e l m i n t h i c  i n f e c t i o n s  
o f  Canada and the  U nited  S t a t e s .  Few c l i n i ­
c a l  c a se s  a r e  observed i n  the  O r ie n t ,  where 
i n f e c t i o n  i s  s c a n t  i n  r a t s  a n d  p i g s .  
S t o l l ’ s  e s t im a te  i s  t h a t  1% o f  the w o r ld 's  
p o p u l a t i o n ,  o r  30 m i l l i o n  p e o p l e ,  a r e  
i n f e c t e d  w i t h  T r i c h i n e l l a  s p i r a l i s . *
T r i c h i n e l l a  s p i r a l i s  i s  today more p re v a ­
l e n t  i n  th e  U n ited  S t a t e s  and th e  a d ja c e n t  
p o r t i o n  o f  Canada th a n  i n  any o t h e r  p a r t  
o f  th e  w o r ld .  N o r th  A m ericans  a p p a r e n t l y  
e a t  more i n f e c t e d  raw p o rk ,  p a r t i c u l a r l y  
c o u n t ry  sa u sa g e ,  than  any o th e r  p o p u la t io n  
g ro u p  i n  th e  w o r ld .  The a r e a s  w here  t h e  
i n f e c t i o n  i s  most p r e v a l e n t  c l i n i c a l l y  a r e  
the  New England S t a t e s ,  New York, and C a l ­
* Mo s t  o f  t h e  f i g u r e s  on h e l m i n t h  i n f e c t i o n s  
a r e  f r o m an a d d r e s s  by Dr .  Nor ma n R. S t o l l ,  
“ T he  Wormy W o r l d . ” P u b l i s h e d  i n  t h e  J o u r n a l  
o f  P a r a s i t o l o g y — V. 33,  No. 1, p p .  1 - 1 8 ,  F e b ­
r u a r y ,  1947.
i© David J. sencer c d c  Mu
i f o r n i a .  The s t a t e s  o f  New J e r s e y ,  Pennsyl­
v a n ia ,  M inneso ta ,  and M is so u r i  a re  n o t  f a r  
beh ind .  A pproxim ate ly  23 m i l l i o n  people  in  
th e  U n i t e d  S t a t e s  have  t r i c h i n o s i s ,  a l ­
t h o u g h  t h e s e  do  n o t  n e c e s s a r i l y  h a v e  
c l i n i c a l  t r i c h i n o s i s .  F iv e  to  s i x  p e rc e n t  
o f  the p o p u la t io n  o f  New O rleans  has t r i c h ­
i n o s i s  a s  d e t e r m i n e d  by s k i n  t e s t s  and 
p o s t - m o r te m  e x a m i n a t i o n s .  Y et i t  i s  e x ­
t r e m e l y  r a r e  t o  s e e  a c l i n i c a l  c a s e  o f  
t r i c h i n o s i s  i n  New O r l e a n s .  I n  Alabama, 
n e a r  Birmingham and T u s c a lo o s a ,  a b o u t  30% 
o f  th e  p o p u l a t i o n  have  t r i c h i n o s i s ,  b u t  
t h e r e  a r e  no c l i n i c a l  c a s e s .
I n  c e r t a i n  a r e a s ,  ex p o su re  to  i n f e c t i o n  
a lm o s t  i n v a r i a b l y  c a u s e s  s e v e r e  c l i n i c a l  
m a n i f e s t a t i o n s .  T h is  d i f f e r e n c e  i n  c l i n i ­
c a l  m a n i f e s t a t i o n s  has  b een  e x p l a i n e d  by 
s e v e r a l  w orkers  who have s t u d i e d  the  e p i ­
dem iology o f  the  d i s e a s e .  I f  c o u n t ry  s a u ­
sa g e  i s  made on th e  fa rm  from a h e a v i l y  
i n f e c t e d  p ig ,  th e re  w i l l  be a c o n c e n tra t io n  
o f  c y s t s  and a heavy e x p o su re  w i l l  r e s u l t  
when th e  sau sag e  i s  d i g e s t e d .  I f  the  sau ­
sage  i s  m anufac tu red  in  a commercial pack­
i n g  p l a n t ,  t h e  m e a t  f rom  many p i g s  i s  
p o o led ,  m a t e r i a l  from th e  i n f e c t e d  animal 
i s  thus  d i l u t e d ,  a l i g h t  exposure  r e s u l t s ,  
a n d  t h e  s y s t e m i c  r e a c t i o n  i s  u s u a l l y  
s u b c l i n i c a l .
T h e r e  h a v e  b e e n  n u m e ro u s  r e c o r d s  o f  
s e v e re  c l i n i c a l  t r i c h i n o s i s  w i th in  the p as t  
10 o r  12 y e a r s .  One o u t b r e a k  in v o l v e d  a 
g roup o f  u n i v e r s i t y  s t u d e n t s  who a t te n d e d  
a p i c n i c .  The m a j o r i t y  s u f f e r e d  from m ild  
t o  moderate i n f e c t i o n  and none of the cases 
was s e r i o u s .  In  a n o t h e r  i n s t a n c e ,  a f r a ­
t e r n i t y  group a t  th e  U n iv e r s i t y  o f  Arizona 
was i n f e c t e d  w i th  T r i c h i n e l l a  from t h e i r  
b r e a k f a s t  s a u sa g e .  None o f  th e s e  d ie d  a l ­
though some had sev e re  symptoms. A CCC Camp 
in  New E ngland  some y e a r s  ago had an o u t ­
b r e a k  w i t h  two f a t a l  c a s e s .
S t r o n g y l o i d e s  s t e r c o r a l i  s i s  a worm r e ­
l a t e d  to  th e  hookworm, and has  e s s e n t i a l l y  
th e  same type  o f  l i f e  c y c le .  However, l a r ­
v ae  r a t h e r  th a n  eggs  a r e  t h e  d i a g n o s t i c  
s t a g e  found in  th e  s t o o l .  S t o l l ’ s e s t im a te  
f o r  t h i s  i n f e c t i o n  i s  35 m i l l i o n  p eo p le ,  
s l i g h t l y  over 1% o f  th e  world’ s popu la t io n .  
U n fo r tu n a te ly  we have very l i t t l e  r e a l  e p i ­
d e m io lo g ic a l  in fo rm a t io n  about S t r o n g y l o i -
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d e s .  Many a r e a s  o f  t h e  T r o p i c s  a r e  n o t  
involved . In  Panama and Venezuela, however, 
S t r o n g y l o i d e s  i s  found in  20-25% o f  a l l  th e  
s t o o l s  ex a m in e d .  S p e c i f i c  m i c r o c l i m a t i c  
c o n d i t i o n s  a r e  n e c e s s a r y  fo r  th e  s u r v i v a l  
o f  S t r o n g y l o i d e s .  In g e n e ra l ,  i t s  o cc u r re n ce  
i n  t h e  U n i t e d  S t a t e s  i s  s i m i l a r  to  t h e  
d i s t r i b u t i o n  o f  hookworm. A lthough i n f e c ­
t i o n s  have  been found in  c e n t r a l  New York 
s t a t e ,  K an sas  C i ty ,  T e n n e sse e ,  K en tu ck y ,  
and t h e  C a r o l i n a s ,  t h e y  a r e  fo u n d  m ore 
commonly a r o u n d  t h e  G u l f  C o a s t .  C a s e s  
a p p e a r  n o r t h  o f  t h e  hookworm b e l t  o n ly  
s p o r a d ic a l ly .  In th e  r u r a l  a reas  o f  L o u i s i ­
ana about 4% o f  th e  p o p u la t io n  i s  i n f e c t e d .  
P e rh a p s  400 th o usand  p e o p le  i n  th e  U n i te d  
S t a t e s  h ave  S t r o n g y l o i d e s  i n f e c t i o n .  T h i s  
i s  much m ore  s i g n i f i c a n t  th a n  an e q u a l  
number o f  hookworm i n f e c t i o n s  s in c e  S t r o n ­
gy lo ides  i s  a more s u b t le ,  in s id io u s  p a r a s i t e  
than  hookworm. I t  i s  more d i f f i c u l t  to  d ia g ­
nose  and much more d i f f i c u l t  to  e r a d i c a t e .
Whipworms. Whipworms ( T r i tc h o c e p h a l u s  
t r i c h i u r u s )  a re ,  on th e  whole, more t r o p i ­
c a l  i n  t h e i r  d i s t r i b u t i o n  t h a n  A s c a r i s .  
I n  t r o p i c a l  and s u b - t r o p i c a l  a r e a s ,  more 
th a n  10% o f  th e  p o p u la t io n  has  t h i s  i n f e c ­
t i o n .  P r o b a b l y  355 m i l l i o n  p e r s o n s  a re  
i n v o l v e d .  I t  i s  t r u e  t h a t  i n  many a r e a s ,  
s u c h  as t h e  s o u t h e r n  U n i t e d  S t a t e s  and 
s i m i l a r  s u b t r o p ic a l  and m o d e ra te ly  tem per­
a t e  a re a s ,  c a se s  o f  c l i n i c a l  whipworm d i s ­
e a s e s  c o n s t i t u t e  b u t  a sm all p e r c e n t  o f  the  
i n f e c t e d  group. Y et a lm os t  e v e ry  month o f  
th e  y e a r  c l i n i c a l  c a s e s  o f  t h i s  i n f e c t i o n  
a r e  a d m i t t e d  to  th e  p e d i a t r i c  s e r v i c e  o f  
C h a r i t y  H o s p i t a l  i n  New O r l e a n s .  I n  such 
c a s e s  th e  worm coun t i n d i c a t e s  t h a t  th e r e  
may b e  a t h o u s a n d  o r  more whipworm s i n  
t h e  i n t e s t i n e s .
Hookworms. F ig u re  13 (Page 18) shows th e  
d i s t r i b u t i o n  o f  t h e  t h r e e  common s p e c i e s  
o f  hookworms.
Hookworm i n f e c t i o n  o f  th e  t r o p i c a l  p a r t  
o f  the  Old World and p r a c t i c a l l y  the whole 
o f  th e  W estern  Hemisphere i s  due p r im a r i l y  
t o  Neca tor  americcuius,  th e  “ American hook­
worm. ” The i n f e c t i o n  o f  E u ro p e  and  th e  
n o r t h e r n  p a r t  o f  A f r i c a ,  which i s  o u t s i d e  
o f  the  T ro p ic s ,  the  n o r th e rn  p a r t s  o f  In d ia  
a n d  C h i n a ,  and a l l  o f  J a p a n  i s  d ue  to
A n c y l o s t o m a  duodenal  e.  T h e se  a r e  th e  two 
common i n t e s t i n a l  h o o k w o rm s o f  man. A 
t h i r d ,  Ancylos_ toma b r a z i l i e n s e , h a s  a t  
l e a s t  t h r e e  d i f f e r e n t  h o s t s :  dogs, c a t s ,  and 
man. Man i s  u s u a l l y  i n f e c t e d  from t h e  dog 
and c a t .  The i n f e c t i v e  l a r v a l  s t a g e  b o re s  
th rough  the  top  l a y e r  o f  th e  sk in  and down 
to  th e  deeper cu taneous  t i s s u e s .  S in c e  th e  
l a r v a e  a re  unable  to  n e g o t i a t e  p a ssa g e  i n to  
t h e  c u ta n e o u s  b lo o d  v e s s e l s  t h e y  keep  on 
m i g r a t i n g  in  t h e  s k i n ,  p r o d u c i n g  th e  so -  
c a l l e d  “ creep in g  e r u p t io n .” T h i s  m a n i f e s ta ­
t i o n  i s  Common i n  F l o r i d a ,  l e s s  common in  
o t h e r  p a r t s  o f  th e  G u l f  and South  A t l a n t i c  
A r e a ,  and  i s  fo u n d  on  t h e  b e a c h e s  o f  
s o u th e r n  B r a z i l ,  in  w e s t  and e a s t  A f r i c a ,  
Ceylon, C a lc u t t a ,  Malay, and th e  P h i l i p p i n e  
A r c h ip e la g o .  In  A f r i c a ,  and o c c a s i o n a l l y  
in  th e  P h i l i p p in e s ,  Ancylos toma b r a z i l i e n s e  
i s  found  as  an i n t e s t i n a l  i n f e c t i o n .  Tr> 
t h e s e  c a s e s ,  i t  i s  p r o b a b l y  t h e  human 
s t r a i n  r a t h e r  th an  t h e  f e l i n e  o r  c a n in e  
s t r a i n  which i s  i n v o l v e d .
S t o l l ’ s e s t i m a t e  o f  i n t e s t i n a l  i n f e c ­
t i o n  f o r  a l l  t h r e e  o f  t h e s e  worms i s  457 
m i l l i o n ,  o r  a b o u t  15% o f  t h e  w o r l d ’ s 
p o p u l a t i o n .
A ccording to  S t o l l ’ s f i g u r e s ,  1 .8  m i l l i o n  
peop le  i n  the  U nited  S t a t e s  have hookworm. 
T hese  a r e  fo r  th e  m ost p a r t  i n  th e  r u r a l  
South . In  th e  more i s o l a t e d  r u r a l  communi­
t i e s  th e  i n f e c t i o n s  a r e  found  up to  th e  
ed g e  o f  t h e  tow n , and  g e n u in e  hookworm 
d i s e a s e  among c h i l d r e n  and younger a d u l t s  
i s  e n c o u n t e r e d .  S u rv e y s  w i t h i n  t h e  p a s t  
te n  y e a r s  have shown t h a t  th e re  i s  s t i l l  a 
w id e - s p re a d  p r e v a le n c e  o f  hookworm in  the  
C a r o l i n a s ,  G e o rg ia ,  Alabama, M i s s i s s i p p i ,  
T e n n e sse e ,  K entucky, A rk a n s a s ,  L o u i s i a n a ,  
and t h e  e a s t e r n  p a r t  o f  T e x a s .  I n  t h i s  
b road  hookworm b e l t ,  t h e r e  a r e  r e s t r i c t e d  
f o c i  w here  th e  d i s e a s e  i s  o f  v e ry  g r e a t  
c l i n i c a l  s i g n i f i c a n c e .
T r ic h o s t r o n g y lu s  i s  a member of th e  hook­
worm group which has been r e p o r te d  from man 
only once i n  the United S t a t e s  (post-mortem 
i n  New O r l e a n s ) .  I t  i s  n o t  uncommon i n  
o t h e r  p a r t s  o f  th e  w o r ld ,  p r i m a r i l y  J a v a ,  
Sum atra ,  C h ina ,  Ja p a n ,  I n d i a ,  th ro u g h  the  
M id d le  E a s t  t o  t h e  N e a r  E a s t ,  a n d  t h e  
so u th e rn  p a r t  of R u s s ia .  S e v e r a l  d i f f e r e n t
ncer GDG- Museum
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s p e c i e s  a re  in v o lv e d .  S t o l l  e s t i m a t e s  t h a t  
5 . 5  m i l l i o n  p e o p l e  a r e  i n f e c t e d  w i t h  
T r i c h o s t r o n g y l u s . T h i s  e s t i m a t e  i s  q u i t e
i s  t r a n s m i t t e d  to  man and o t h e r  an im als  by 
i n g e s t i n g  g r a s s  o r  o t h e r  g r e e n  s t u f f  on 
which th e  p a r t l y - e n c y s t e d  i n f e c t i v e  l a r v a e
c o n s e r v a t i v e .  S p e c i e s  o f  t h i s  g e n u s  a r e  
common p a r a s i t e s  o f  c a t t l e ,  sh e e p ,  g o a t s ,  
and o t h e r  ru m in a n ts  th r o u g h o u t  t h e  w orld , 
i n c l u d i n g  th e  U n i te d  S t a t e s .  The i n f e c t i o n
a re  found. I t  d i f f e r s  from hookworm i n f e c ­
t i o n  in  t h a t  th e  l a r v a  i s  swallowed in s t e a d  
o f  e n t e r i n g  th ro u g h  t h e  s k i n .
E n t e r o b i u s  v e r m i c u l a r  i s  i s  th e  s e a t  worm
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o r  pinworm. S t o l l ’ s w or ld  e s t i m a t e  i s  209 
m i l l i o n  i n f e c t i o n s .  T h is  i s  ba sed  on s u r ­
veys p r o b a b ly  n o t  made p r i m a r i l y  by swab 
ex a m in a t io n  b u t  by o rd in a ry  s t o o l  examina­
t io n .  T h is  l a t t e r  method a t  b e s t  would d i s ­
c l o s e  o n ly  10% o f  th e  p o s i t i v e  c a s e s .  The 
e s t i m a t e  c a n ,  t h e r e f o r e ,  be r a i s e d  c o n ­
s id e r a b ly .  P o s s ib ly  o n e - th i r d  o f  the w o r ld ’ s 
p o p u l a t i o n  h ave  pinworm i n f e c t i o n .
By S t o l l ’ s e s t i m a t e ,  18 m i l l i o n  p e rso n s  
i n  t h e  U n i t e d  S t a t e s  a r e  i n f e c t e d  w i t h  
E n t e r o b i u s  v e r m i c u l a r  i s .  T h i s  f i g u r e  i s  
u n q u e s t io n a b ly  v e ry  low. T he  i n f e c t i o n  i s  
u n ifo rm ly  d i s t r i b u t e d  over the  c o u n try .  I t  
i s  a b o u t  a s  p r e v a l e n t  i n  i n s t i t u t i o n a l  
g ro u p s  and l a r g e  f a m i l i e s  i n  one a r e a  a s  
i n  a n o t h e r .
A s c a r i s  l u m b r i c o i d e s  i n f e c t s  from  750 
m i l l i o n  t o  one b i l l i o n  p e o p le  th ro u g h o u t  
th e  w o r ld .  T h i s  roundworm i s  v e ry  r a r e l y  
fo u n d  i n  s t r i c t l y  t e m p e r a t e  a r e a s .  The 
A s c a r i s  b e l t  o f  the  new world ex tends south  
from th e  Mason and Dixon l i n e  t o  s o u th e rn  
B r a z i l .  In  th e  Old World i t  e x te n d s  from 
c e n t r a l  E u ro p e  t o  t h e  s o u t h e r n  p a r t  o f  
A f r i c a ,  w h i le  the  t r o p i c a l  r e g io n  f a r t h e r  
t o  th e  e a s t  i n  th e  E a s t e r n  H em isphere  i s  
hyperendemic f o r  Asca r i s .  A s c a r i a s i s  i n f e c ­
t i o n  i s  much more common in  ch ild h o o d  than  
i t  i s  i n  a d u l t s .  C h i ld r e n  a r e  r e s p o n s i b l e  
n o t  o n ly  f o r  r e i n f e c t i n g  t h e m s e lv e s  and 
t h e i r  p laym ates  b u t  t o  a ve ry  c o n s id e ra b le  
e x t e n t  f o r  t h e  i n f e c t i o n  o f  a d u l t s .
T hree  m i l l io n  peop le  in  th e  U n i te d  S ta te s  
h a rb o r  A s c a r i s  lumbr ico id es .  Most o f  th e se  
a r e  c h i l d r e n  under 10 y e a r s  o f  age. A sca r­
i a s i s  i s  m ost p r e v a l e n t  i n  t h e  s o u th e r n  
Piedmont s e c t io n .  The i n f e c t e d  a r e a  extends 
i n t o  th e  Ozark re g io n ,  i n c l u d i n g  so u th e rn  
In d ia n a  and I l l i n o i s ,  t h e  so u the rn  t h i r d  o f  
M i s s o u r i ,  e a s t e r n  Oklahoma, and n o r t h e r n  
A r k a n s a s .  I t  i s  n o t  as common a lo n g  th e  
G u lf  Coast as i t  i s  i n  th e  h i l l y  a rea s .  How­
e v e r ,  one su rv e y  i n  Tampa, F l o r i d a  among 
Cuban c i g a r  makers’ f a m i l i e s  in d i c a t e d  th a t  
a s c a r i a s i s  i s  o u i t e  common i n  t h a t  a re a .  
New O r le a n s  i s  i n t e r e s t i n g  as an example o f  
u rban  d i s t r i b u t i o n  o f  A s c a r i s .  Some twelve 
y e a r s  ago a comprehensive survey fo r  A sc a r i s  
was made i n  th e  c i t y .  No f i v e - b l o c k  a r e a  
was found where A s c a r i s  f a m i l i e s  cou ld  n o t
be l o c a t e d .  The b e t t e r  r e s i d e n t i a l  d i s ­
t r i c t s  were in v o lv e d  as  w e l l  as a l l  o t h e r  
s e c t i o n s .  I t  i s  t r u e ,  how ever ,  t h a t  more 
a s c a r i a s i s  was d e t e c t e d  i n  t h e  downtown 
a r e a  o f  t h e  o l d  c i t y ,  a r o u n d  t h e  r i v e r  
f r o n t  and in  t h e  s u b u rb s  th a n  in  t h e  u p ­
town p a r t  o f  t h e  c i t y .  I f  t h i s  su rv e y  i s  
r e p r e s e n t a t i v e  o f  o u r  s o u t h e r n  c i t i e s ,  
a s c a r i a s i s  i s  an u rb a n  a s  w e l l  as a- r u ­
r a l  p roblem .
F igu re  14 (page 20) shows a r e a s  o f  hyper- 
endem ic ity  of  B a n c ro f t ’s f i l a r i a ,  Wuchereria 
b a n c r o f t i  and the Malayan f ila r ia ,  H'. malayi.  
These p a r a s i t e s  a r e  found in  e x te n s iv e  a re a s  
th ro u g h o u t  th e  T ro p ic s  and S u b t r o p i c s .  As 
f a r  a s  i s  known f i l a r i a s i s  i s  no l o n g e r  
p r e s e n t  i n  th e  U n i te d  S t a t e s .  W uc herer ia  
malay i  i s  found in  a r e a s  o f  t h e  so u th w e s t  
P a c i f i c ,  e x te n d in g  in t o  c e n t r a l  Indo-C hina , 
p a r t s  o f  C h in a ,  and C ey lon . The number o f  
p e o p l e  i n f e c t e d  w i t h  t h e  two s p e c i e s  o f  
Wuchereria, according to  S to l l ,  i s  189 m illion . 
There is  very l i t t l e  d if fe ren ce  in  the c l i n i c a l  
m anifesta tions o f  these two in fe c t io n s .  Micro­
f i l a r i a  malayi  does no t  have as  d i s t i n c t i v e  
a n o c tu rn a l  p e r i o d i c i t y  i n  the blood s tream  
as does  Micro  f i l a r i a  b a n c r o f t i .  M oreover, 
th e r e  i s  a d i f f e r e n c e  in  the ep idem io logy . 
Malayi  i s  f r e q u e n t ly  c a r r i e d  by m osqu itoes  
o f  the  genus Mansonia.  Larvae o f  t h i s  genus 
a r e  a t t a c h e d  t o  t h e  su b m e rg e d  r o o t s  o f  
w ater  p l a n t s  which makes l a r v i c i d a l  c o n t ro l  
a much more s e r i o u s  problem  th an  i f  Cule x  
o r  Aedes  m o sq u i to es  a r e  in v o lv e d ,  a s  they  
commonly a r e  i n  B a n c r o f t ’ s f i l a r i a s i s .
Onchocerca v o lv u lu s ,  t h e  c o n v o lu te d  f i l ­
a r i a ,  h a s  a v e ry  e x t e n s i v e  d i s t r i b u t i o n  
t h r o u g h o u t  t r o p i c a l  A f r i c a .  I t  i s  a l s o  
found on the P a c i f i c  s lo p e  o f  Guatemala and 
th e  a d j a c e n t  p o r t i o n  o f  Mexico, where th e  
d i s e a s e  was a p p a r e n t ly  im ported  in  A f r ic a n  
s l a v e s .  The i n f e c t i o n  i s  t r a n s m i t t e d  by 
b la c k  gn a ts  be long ing  to  the genus Simulium.  
S t o l l  e s t i m a t e s  t h a t  1 9 . 8  m i l l i o n  a r e  
i n f e c t e d  with t h i s  worm, o f  whom 800 thous­
and a r e  i n  th e  W es te rn  H e m is p h e re .
Loa loa,  th e  “ eye-worm, ” i s  c o n f in e d  to  
th e  t r o p i c a l  p a r t  o f  A f r i c a .  The i n f e c t i o n  
i s  t r a n s m i t t e d  by t a b a n id  f l i e s  (Chrysops  
s p p . ) .  S t o l l  e s t i m a t e s  t h a t  13 m i l l i o n  
p e o p le  a r e  i n f e c t e d .
FIGURE 1 4 .  D i s t r i b u t i o n  o f  F i l a r i a s i s .
21
Dracuncu lus  medinens  i s , the  d ra g o n  worm 
o r  g u in e a -w o rm ,  h a s  v a r i o u s  s p e c i e s  o f  
Cyclops as  i n t e r m e d ia t e  h o s t s .  T h is  i n f e c ­
t i o n  in  man i s  found e x t e n s i v e l y  i n  I n d ia ,  
th e  M idd le  E a s t ,  p a r t s  o f  A f r i c a ,  and i n  
so u th e rn  p a r t  o f  the  USSR. I t  p ro b a b ly  has 
now c o m p le te ly  d ie d  o u t  from the B r a z i l i a n  
and G uinean p o r t i o n s  o f  the  W estern  Hemis­
phere where i t  e x i s t e d  as l a t e  as a q u a r t e r  
o f  a c e n t u r y  ag o .  F o r t y  e i g h t  and t h r e e -  
t e n t h s  m i l l i o n  p e r s o n s  a r e  b e l i e v e d  t o  be 
i n f e c t e d  w i t h  t h i s  p a r a s i t e .
PHYLUM PLATYHELMINTHES
C L A SS  TREMATODA ( F l u k e s )
S c l i i s  t o s o n e s
F ig u re  15 (page  22) shows th e  d i s t r i b u t i o n  
o f  th e  t h r e e  s c h is to so m e s  o f  man. S c h i s t o ­
soma japonicum  i s  c o n f in e d  to  a r e a s  in  th e  
F a r  E a s t .  F ive  sm all  f o c i  a re  in  Japan .  The 
whole Yangtze R iv e r  b a s in  i s  in v o lv e d ,  four  
i s l a n d s  o f  th e  P h i l i p p i n e s  a r e  i n f e c t e d ,  
and one focus has been found i n  C e le b e s .
Sch is tosoma monsoni  i s  found in  th e  lower 
h a l f  o f  th e  N i l e  D e l ta ,  i n  many o t h e r  fo c i  
o f  A f r i c a ,  i n  P u e r t o  R ic o ,  S a n to  Domingo 
and sane  o f  th e  L e sse r  A n t i l l e s ,  Venezuela, 
D u tch  G u ia n a ,  and in  e x t e n s i v e  a r e a s  in  
B r a z i 1.
S c h i s t o s o m a  haematobium p ro b ab ly  o r i g i n ­
a t e d  i n  th e  N i l e  V a l l e y .  Today e x t e n s i v e  
a r e a s  o f  i n f e c t i o n  e x i s t  i n  A f r i c a ,  th e  
s o u t h e r n  t i p s  o f  E u r o p e ,  and i n  w e s t e r n  
A s ia .  S t o l l  e s t i m a t e s  th e  human i n f e c t i o n s  
f o r  t h e s e  s p e c i e s  a s  f o l l o w s :  j a p o n i c u m  
46 m i l l i o n ,  mansoni  29 m i l l i o n ,  and haem-  
a t o b i a n  36 m i l l i o n .
Numerous cases  o f  S ch i  sto soma mansoni  a re  
b e in g  im ported  i n t o  th e  U nited  S t a t e s  from 
P u e r t o  R ic o ,  and P u e r to  R ican  s t u d e n t s  in  
t h i s  c o u n t r y  o c c a s i o n a l l y  have m i ld  Man- 
s o n ’s s c h i s t o s o m i a s i s .  Based upon th e  r a t e  
o f  i n f e c t i o n  in  P u e r t o  R ico ,  a t  l e a s t  100 
thousand  P u e r to  R ico  r e s i d e n t s  i n  New York 
have S c h i s t o s o m a  mansoni  i n f e c t i o n .  N ever­
t h e l e s s ,  i t  i s  u n l i k e l y  t h a t  t h i s  d i s e a s e  
w i l l  become e s t a b l i s h e d  i n  t h i s  c o u n t r y  
s i n c e  s u i t a b l e  s n a i l  h o s t s  a r e  n o t  p r e s e n t  
i n  th e  New York a r e a .  R e c e n t ly  some n a t iv e  
s n a i l s  from s o u t h e r n  L o u i s i a n a  have been  
e x p e r im e n ta l ly  i n f e c t e d  so  the  p o s s i b i l i t y
o f  the  d i s e a s e  becoming e s t a b l i s h e d  e x i s t s ,  
e v en  th o u g h  i t  i s  r e m o te .
O t h e r  F l u k e s
F a s c i o l a  h e p a t i c a  i s  a common l i v e r  f lu k e  
o f  sheep . Not many p e rso n s  a re  r e p o r t e d  to  
be i n f e c t e d  b u t  human i n f e c t i o n  i s  known 
i n  t h e  O r i e n t ,  A f r i c a ,  s o u t h e r n  E u ro p e ,  
p a r t i c u l a r l y  th e  s o u t h e r n  p a r t  o f  F ra n c e ,  
and v a r io u s  p a r t s  of the  L a t in  America. Man 
u s u a l l y  c o n t r a c t s  th e  i n f e c t i o n  by e a t i n g  
w a te r  c r e s s  t o  w h ich  th e  l i t t l e  e n c y s t e d  
l a r v a e  a r e  a t t a c h e d .
In  th e  U n i te d  S t a t e s  F a s c i o l a  h e p a t i c a ,  
o r  th e  r e l a t e d  F a s c i o l o i d e s  magna, i s  found 
i n  L o u is ia n a ,  e a s t e r n  T exas ,  i n  i r r i g a t i o n  
a r e a s  in  th e  S o u th w es te rn  S t a t e s ,  Oregon, 
W ashington, and more r e c e n t l y  i n  W isconsin 
and Ohio . Sheep and c a t t l e  a r e  t h e  r e s e r ­
v o i r  o f  t h e  i n f e c t i o n  and th ey  a r e  re sp o n ­
s i b l e  f o r  t h e  s p r e a d  o f  t h e  d i s e a s e  to  
u n i n f e c t e d  a r e a s .
F a s c i o l o p s  i s  b us k i  i s  in d ig en o u s  to  c e n ­
t r a l  and so u th  China, Formosa, French Indo ­
C h i n a ,  S ia m , A ssam , Bengal, a n d  i n  t h e  
i s l a n d s  o f  t h e  S o u th w e s t  P a c i f i c .  T h i s  
i n f e c t i o n  i s  c o n t r a c t e d  by e a t i n g  c e r t a i n  
w a te r  p la n t s  c o n ta in in g  the  en cy s ted  s ta g e .  
P robab ly  abou t 10 m i l l i o n  pe rsons  have t h i s  
i n f e c t i o n .
C l o n o r c h i s  s i n e n s  i s , t h e  C h in e s e  l i v e r  
f l u k e ,  i s  found in  v a r i o u s  p a r t s  o f  Jap an ,  
s o u t h e r n  K o re a ,  C h in a ,  and F r e n c h  I n d o ­
China . The i n f e c t i o n  i s  c o n t r a c t e d  by e a t ­
i n g  raw o r  i n a d e q u a t e l y  co o k ed  i n f e c t e d  
f r e s h w a t e r  f i s h .  A p p ro x im a te ly  19 m i l l i o n  
people have the d isea se .  In  a d d i t io n  one m il­
l i o n  in  e a s t e r n  E urope  and th e  USSR have 
a r e l a t e d  in f e c t io n ,  Opis thorchis f e l ineus .
Paragonimus w e s t e r m a n i ,  the  lu n g  f lu k e ,  
has  a d i s t r i b u t i o n  e s s e n t i a l l y  the  same as  
C l o n o r  c h i s  s i n e n s i s . T h i s  p a r a s i t e  i s  
a cq u ired  from in g e s t i n g  raw o r  in a d e q u a te ly  
cooked c r a w f i s h  o r  f r e s h w a te r  c r a b s  which 
a r e  i n f e c t e d .  T h is  i n f e c t i o n  a l s o  o c c u r s  
in  th e  W estern Hemisphere in  V en ezu e la ,  i n  
Ecuador, and probab ly  i n  Peru . About 3 m i l ­
l i o n  peop le  in  th e  w orld  a re  i n f e c t e d .
C L A S S  C E S T O I D E A  ( T a p e w o r m s )
Diphy l lo bot hr ium latum,  the  broad o r  f i s h  
tapeworm, i s  a lm o s t  e x c l u s i v e l y  an i n f e c -
tesy of the * David - J. : Sencer CDC Museum
FIGURE 1 5 .  D i s t r i b u t i o n  o f  S c h i s t o s o m i a s i s .
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t i o n  o f  t h e  N o r th  T em pera te  Zone. I t  has ,  
however, been found i n  th e  A r c t i c .  Very few 
o t h e r  l o c a l i t i e s  a r e  in v o lv e d .  The i n f e c ­
t i v e  l a r v a l  s t a g e  (sparganim) i s  found on ly  
i n  f i s h  l i v i n g  i n  c o ld  w a te r .  S t o l l  e s t i ­
m a te s  t h a t  a b o u t  10 m i l l i o n  p e o p l e  a r e  
i n f e c t e d .  A r e l a t e d  s p e c i e s  o f  D i p h y l l o ­
b o t h r i u m  i s  found in  th e  O r i e n t  i n  which 
t h e  sparganum  s t a g e  i s  a t  t im e s  found in  
man. Human in f e c t i o n  i s  r e p o r te d  from Java , 
Sum atra , s o u th e rn  China, Formosa, and Japan . 
The sparganum s t a g e  o f  t h i s  D i p h y l l o b o t h ­
r ium  t y p i c a l l y  d e v e lo p s  i n  th e  t i s s u e s  o f  
am phib ia , r e p t i l e s ,  b i r d s  and mamnals. Man 
becomes th e  second  i n t e r m e d i a t e  h o s t  when 
i n f e c t e d  ta d p o le s  a r e  sw allow ed. M oreover, 
i n  China and French  Indo-China th e  f l e s h  o f  
a b i r d ,  f ro g ,  o r  snake i s  sometimes a p p l ie d  
to  a f e s t e r i n g  l e s i o n  on th e  s k in  o r  t o  an 
i n f l a m e d  e y e .  T he  w a rm th  o f  t h e  human 
t i s s u e s  causes  th e  worm to  e n t e r  the human 
t i s s u e s .  P r o b a b ly  100 th o u sa n d  p e o p le  i n  
th e  O r i e n t  have  t h i s  i n f e c t i o n .
I n  th e  U n i te d  S t a t e s ,  D i p h y l l o b o t h r i u m  
latum  o c c u rs  i n  n o r th e r n  M inneso ta  and th e  
n o r th e r n  p e n in s u la  o f  M ichigan. I t  i s  found 
much more e x t e n s i v e l y  i n  a d ja c e n t  p o r t i o n s  
o f  Canada from th e  A t l a n t i c  to  the  P a c i f i c  
c o a s t s .  C a s e s  o f  D i p h y l l o b o t h r i u m  la tum  
o c c u r  beyond t h e  boundary  o f  t h e  endem ic 
a r e a s .  F is h  from endemic a r e a s  a re  shipped 
as  f a r  so u th  a s  S t .  L o u i s  and  L o u i s v i l l e  
and a s  f a r  e a s t  as New York C i ty .  I f  i n f e c ­
te d  f i s h  i s  e a t e n  uncooked or in a d e q u a te ly  
cooked a f t e r  sh ipm ent,  i t  i s  l i k e l y  to  p ro ­
duce i n f e c t i o n .  There a r e  r e p o r t s  o f  c a se s  
from New York C i ty  i n  p e o p le  who have n o t  
b e e n  o u t s i d e  t h e  c i t y  a r e a .  T hese  i n f e c ­
t i o n s  can  be t r a c e d  to  sh ip p e d  f i s h .  I t  i s  
r e l a t i v e l y  s im p le  t o  c o n t r o l  such  exposure  
by p r o h i b i t i n g  sh ip m en t  o f  f i s h  d u r in g  the 
h i g h l y  endem ic  se a s o n ,  th e  l a t t e r  p a r t  o f  
t h e  summer and  e a r l y  f a l l  m o n th s .
D i p y l i d i u m  caninum,  th e  dog tapeworm, i s  
common i n  d ogs  and c a t s .  W henever t h e s e  
d o m e s t ic  a n im a ls  have f l e a s ,  as  th e y  u s u ­
a l l y  do, the  i n f e c t i o n  may be o c c a s i o n a l l y  
t r a n s f e r r e d  to  man. Human i n f e c t i o n s  a r e  
found o n ly  i n  c h i l d r e n  who have been  f o n ­
d l i n g  th e se  p e t s ,  and a c c i d e n t a l l y  swallow 
the  i n f e c t e d  f l e a s .  Records fromNew O rlean s
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i n d i c a t e  i n f e c t i o n s  occu r  in  c h i l d r e n  from 
un d er  one y e a r  o f  age up to  e i g h t  and te n  
y e a r s .  The i n c i d e n c e  i n  man i s  p r o b a b l y  
a b o u t  t h e  same i n  t h e  U n i t e d  S t a t e s  as  
e l s e w h e r e  i n  t h e  w o r l d .
Hymenolep is  nana,  the  dw arf  tapeworm, i s  
p r im a r i ly  a ch ildhood  p a r a s i t e .  I t  i s  found 
more in  the S u b tro p ic s  th an  in  the  T ro p ic s ,  
and i s  v e ry  uncommon i n  c o o l e r  c l i m a t e s .  
About 20 m i l l i o n  c h i l d r e n  t h r o u g h o u t  th e  
w o r ld  a r e  i n f e c t e d .  I n  t h e  U n i te d  S t a t e s  
Hymenolep is  nana  o ccu rs  p r i n c i p a l l y  i n  the  
S o u th  b u t  may e x t e n d  a s  f a r  n o r t h  a s  th e  
Ohio R iv e r .  The in c id e n c e  i s  u s u a l l y  mod­
e r a t e .  P ro b a b ly  n o t  more th an  100 thousand  
t o  200 tho.usand c h i l d r e n  i n  t h i s  c o u n t r y  
a r e  i n f e c t e d .  I n  c e r t a i n  a r e a s ,  however, 
i n f e c t i o n  r a t e s  may be a s  h ig h  a s  5-10%. 
T h e s e  a r e a s  a r e  i n  n o r t h  G e o r g i a ,  e a s t  
T e n n e s s e e ,  and e a s t  K e n tu c k y .  O r d i n a r i l y  
the number o f  worms p r e s e n t  i n  th e  i n d i v i d ­
u a l  i s  few, b u t  o c c a s i o n a l l y  heavy  i n f e c ­
t i o n s  a r e  o b s e r v e d  w h ere  t h e  num ber o f  
worms amount t o  s e v e r a l  th o u s a n d .
Hymenolep is  d i m i n u t a ,  t h e  r a t  tapeworm, 
se ld o m  p r o d u c e s  human i n f e c t i o n .  I t  h a s  
been found s p o r a d i c a l l y  in  T exas ,  L o u is ia n a ,  
M i s s i s s ip p i ,  A rkansas , T ennessee , Kentucky, 
Alabama, G e o rg ia ,  and th e  C a r o l i n a s .  T here  
a r e  a v e ry  few r e c o r d s  from f a r t h e r  n o r th .
T a e n i a  s a g i n a t a ,  t h e  b e e f  tapeworm , i s  
common p a r t i c u l a r l y  th ro u g h  th e  Mohammedan 
p o p u l a t i o n  o f  t h e  w o r l d .  I n  t h e  U n i t e d  
S t a t e s  a b o u t  1% o f  th e  b e e f  i n  f e d e r a l l y  
i n s p e c t e d  s l a u g h t e r  h o u s e s  w h ich  g e t s  t o  
th e  consumer has  th e  v i a b l e  l a r v a l  s t a g e .  
T h e re  a r e  a l t o g e t h e r  c l o s e  t o  39 m i l l i o n  
people  in  th e  w or ld  who have t h i s  i n f e c t i o n .  
At any one time a t  l e a s t  100 th o u san d  people  
i n  th e  U n i t e d  S t a t e s  a r e  i n f e c t e d  w i t h  
T a e n i a  s a g i n a t a .
T aeni a  s o l i u m , th e  p o rk  tapeworm, has  a 
v e ry  much low er i n c id e n c e  and a more l im ­
i t e d  d i s t r i b u t i o n .  I t  i s  p r im a r i ly  found in  
e a s t e r n  and s o u t h e a s t e r n  E u r o p e ,  I n d i a ,  
and i n  Mexico. Mexico i s  the  o n ly  p la c e  i n  
the  W estern  Hemisphere where i t s  in c id e n c e  
i s  h ig h .  A l to g e th e r  a b o u t  2 .5  m i l l i o n  p e r ­
so n s  a r e  i n f e c t e d .
T a e n ia  so l i u m  i s  v e ry  r a r e  to d a y  in  th e
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p o p u l a t i o n  in  th e  U n ited  S t a t e s .  Form erly  
i t  was n o t  uncommon to  s e e  s o - c a l l e d  
" m e a s l y ” p o rk  w hich  c o n t a i n e d  th e  l a r v a e  
s t a g e .  I t  i s  o n ly  i n  the  l a s t  decade  t h a t  
p r a c t i c a l l y  a l l  T aenia  s o l i u m  i n f e c t i o n s  
have d ie d  o u t .  N e v e r th e le s s ,  the  r a r e  cases  
which now occu r  shou ld  be g iven  v e ry  c a r e ­
f u l  l a b o r a t o r y  and c l i n i c a l  a t t e n t i o n  b e ­
c a u s e  o f  t h e  g ra v e  p o s s i b i l i t y  o f  human 
l a r v a l  i n f e c t i o n ,  t h a t  i s  human c y s t i c e r c o -  
s i s ,  o c c u r r i n g  a s  a r e s u l t  o f  p r e v i o u s l y  
a c q u i r e d  i n t e s t i n a l  i n f e c t i o n .
H y d a t id  worm. E c h i n o c o c c u s  g r a n u l o s u s , 
w hich  c a u s e s  h y d a t i d  d i s e a s e ,  i s  g r e a t l y  
o v e r - r a t e d  s t a t i s t i c a l l y ,  a t  l e a s t  as  o f  
th e  p r e s e n t  time. The d i s e a s e  i s  commonly 
found in  hogs, sheep, c a t t l e ,  and, from time 
to  t im e ,  i n  man. Today human i n f e c t i o n  i s  
o f  i m p o r t a n c e  p a r t i c u l a r l y  i n  t h e  v e r y  
f e r t i l e  P l a t a  R iv e r  V a l l e y  o f  A r g e n t in a .  
A b o u t  o n e - t h i r d  o f  a l l  t h e  c a s e s  which 
come to  su rg e ry  in  th e  h o s p i t a l s  i n  Buenos 
A i r e s ,  A rg e n t in a  a re  h y d a t i d  c y s t s .  A l to ­
g e th e r ,  th e  i n f e c t i o n  th ro u g h o u t  th e  world 
to d a y  i n  t h e  human p o p u l a t i o n  i s  n o t  much 
o v e r  100 thousand , w hereas  25 o r  30 y e a r s  
ago i t  may h av e  been  a s  much as  one m i l ­
l i o n .  T h i s  r e d u c t i o n  h a s  o c c u r r e d  a s  a 
r e s u l t  o f  c e r t a i n  p r e v e n t iv e  m easu res ,  and 
from c a r e  w ith  r e f e r e n c e  to  h a n d l i n g  dogs 
a ro u n d  sh eep ,  c a t t l e  and hog ra n c h e s .  The 
l a t t e r  e n t a i l s  th e  p e r i o d i c  deworming o f  
d ogs  to  g e t  r i d  o f  th e  a d u l t  s t a g e  o f  th e
worm so t h a t  th e  eggs w i l l  n o t  be  p a s s e d  
i n  th e  dog’ s e x c r e t a  and re a c h  man, t o  be 
sw a llo w ed  and p roduce  h y d a t i d  c y s t .
In  the U nited  S t a t e s ,  Echinococcus granu­
losus  was q u i t e  a problem b e fo re  1924. Then 
new im m ig ra t io n  laws went i n t o  e f f e c t  and 
a h igh  p e rcen tage  o f  the p rev ious  immigrants 
from e a s t e r n  and s o u t h e a s t e r n  Europe were 
e x c lu d e d  on a q u o ta  b a s i s .  However, t h i s  
i n f e c t i o n  d o e s  e x i s t  n a t u r a l l y  i n  t h e  
U nited  S t a t e s .  I t  has been found in  s e v e r a l  
w e s te rn  s t a t e s  among p e rso n s  who have been 
a s s o c ia te d  w ith  sheep. Moreover, th e re  i s  a 
r e c o rd  of approx im ate ly  15 ind igenous  cases 
i n  L o u is ia n a ,  i n d iv id u a l s  who had no t  been 
out o f  th e  deep  so u th  and th e  m a j o r i t y  o f  
whom had n e v e r  b e e n  o u t  o f  t h e  s t a t e  o f  
L o u i s i a n a .  The i n f e c t i o n  e x i s t s  a l s o  i n  
e a s t e r n  T e n n e s s e e .  A l th o u g h  t h i s  d i s e a s e  
i s  n o t  w id e ly  p r e v a l e n t ,  whenever t h e r e  i s  
a s u g g e s t i o n  in  th e  c l i n i c  or  th e  l a b o r a ­
t o r y  o f  ab d o m in a l  c y s t s  o f  an y  k in d ,  t h e  
l a b o r a to r y  w orker, as well as th e  i n t e r n i s t s  
and s u r g e o n s ,  s h o u ld  a lw ay s  t h i n k  o f  th e  
p o s s i b i l i t y  o f  h y d a t id  c y s t s .
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SPECIAL PROJECTS
I n  t h i s  s e c t io n  o f  th e  b u l l e t i n  w i l l  be in c lu d ed  item s d e s c r ib in g  
u n u s u a l  o r  e s p e c i a l l y  o u t s t a n d i n g  p r o j e c t s .  R eaders  a r e  urged  to  
c o n t r i b u t e  t o  SPECIAL PROJECTS su ch  a r t i c l e s  on t h e i r  a c t i v i t i e s  
as w i l l  be o f  g e n e ra l  i n t e r e s t .  HEADQUARTERS NOTES and FIELD  NOTES 
s e c t i o n s  have been d is c o n t in u e d .  A s e c t i o n  i n  fu tu r e  i s s u e s  w i l l  be 
devo ted  to  DIVISION REPORTS. These w i l l  appear in  the nex t  b u l l e t i n  
f o l lo w in g  r e c e i p t  o f  r e g u l a r  q u a r t e r l y  r e p o r t s  from H e a d q u a r te rs  
D i v i s i o n s .
POLIOM YELITIS CONTROL IN V ESTIG A TIO N S
F l y  co u n ts  were o b ta in e d  b e f o r e  and a f t e r  s p r a y in g  w ith  g r i l l  ( l e f t )  
and t r a p s  ( r i g h t ) .
As p a r t  o f  a s tu d y  to  d e te rm in e  i f  c o n ­
t r o l  o f  f l i e s  w i l l  a p p r e c i a b ly  reduce  i n ­
c i d e n c e  o f  p o l i o m y e l i t i s ,  CDC o b t a i n e d  
p e rm is s io n  o f  th e  S t a t e  H e a l th  D epartm ent 
o f  D elaw are  t o  conduc t  f l y  c o n t r o l  o p e r a ­
t i o n s  and make o b s e r v a t i o n s  d u r i n g  t h e  
r e c e n t  o u t b r e a k  a t  W ilm in g to n .
For the  p a s t  se v e ra l  y e a rs ,  f l i e s  have been
considered as p o ss ib le  vec to rs  o f  the d isea se .  
Some time ago, CDC p e rsonne l  dev ised  a p ro ­
gram  t o  o b t a i n  p e r t i n e n t  d a t a  d u r i n g  a 
p o l i o  o u tb re a k .  C o n t ro l  crews were t r a i n e d  
f o r  o p e r a t i o n s ,  and p r o c e d u r e s  w ere  o u t ­
l i n e d  f o r  e v a l u a t i n g  r e s u l t s .  M obile  u n i t s  
were s e t  up and k e p t  s t a n d i n g  by f o r  qu ick  
a c t io n  in  even t t h a t  p o l io  was r e p o r te d  i n  a
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( u p p e r )  A i r p l a n e  i n s e c t i c i d a l  u n i t  u s e d  t o  d i s ­
p e r s e  t h e r m a l  a e r o s o l ,  ( c e n t e r )  A e r o s o l  g e n ­
e r a t o r  u s e d  o n  p l a n e  f o r  d i s b u r s i n g  DDT 
( l o w e r )  S p r a y i n g  g a r b a g e  dump w i t h  a i r  b l a s t  
s p r a y e r .
s a t i s f a c t o r y  s tudy  a r e a .  For p r a c t i ­
c a l  rea so n s  the  ex per im en ta l  c o n t ro l  
work c o u ld  be done  o n ly  i n  c i t i e s  
w i t h  a p o p u l a t i o n  o f  5 0 , 0 0 0  t o  
2 0 0 ,0 0 0 .  The E p id em io lo g y  D iv i s io n  
has  m e t ic u lo u s ly  assem bled m o rb id i ty  
d a ta  to  d e t e c t  th e  f i r s t  in d i c a t io n s  
t h a t  an  u n u s u a l  nu m b er  o f  p o l i o  
c a s e s  -was o c c u r r i n g .
The W ilm in g to n  o u t b r e a k  was th e  
f i r s t  s in c e  equipm ent and p lan s  were 
r e a d y  f o r  a c t i o n .  T h e r e  was some 
p r e m o n i t i o n  o f  an e p id e m ic  i n  th e  
a r e a  i n  J u l y .  A f t e r  t h e  f i r s t  r e ­
p o r te d  c a s e s ,  th e  number grew to  15 
per  week. On August 19 CDC headquar­
t e r s  was in fo rm ed  t h a t  th e r e  seemed 
t o  be an i n c i p i e n t  ep idem ic  i n  W il­
mington. CDC r e p r e s e n t a t i v e s  were in  
t h e  c i t y  t h e  n e x t  d a y .  A c t u a l  f l y  
c o n t r o l  o p e r a t i o n s  were s t a r t e d  on 
A u g u s t  2 8 .
DDT was a p p l ie d  by a i r p l a n e  and by 
ground crew s. T h r e e - t e n t h s  pound o f  
DDT p e r  a c r e  p e r  a p p l i c a t i o n  was 
a p p l i e d  by a i r p l a n e  o v e r  th e  e n t i r e  
c i t y  f o u r  t i m e s  d u r i n g  t h e  f i r s t  
week. Weekly a p p l i c a t i o n s  were con­
t i n u e d  f o r  t h e  n e x t  t h r e e  w eek s .  
A i r p l a n e  s p r a y i n g  was su p p lem en ted  
by ground crews u s i n g  hand o r  power 
equipm ent.
E n to m o lo g ica l  e v a l u a t i o n  based  on 
g r i l l  c o u n ts  o f  f l i e s  and f l y  t r a p ­
p i n g  i n d i c a t e d  t h a t  s a t i s f a c t o r y  
c o n t r o l  o f  f l i e s  was o b ta in e d .  S p ec i­
m ens o f  f l i e s  w e re  o b t a i n e d  f o r  
v i r u s  i s o l a t i o n  work a t  Montgomery.
I t  was hoped t h a t  c o n t r o l  could  be 
i n s t i g a t e d  w h i l e  t h e  ep id e m ic  was 
in c r e a s in g .  A n a ly s is  o f  ep idem iologic  
d a ta  g a th e re d  d u r in g  th e  i n v e s t i g a ­
t i o n  i n d i c a t e s ,  how ever ,  t h a t  th e  
p e a k  o f  t h e  e p id e m ic  was p ro b a b ly  
reach ed  on A ugust 13. So i t  may no t 
be p o s s ib l e  to  draw c o n c lu s io n  as to  
t h e  e f f e c t  o f  f l y  r e d u c t i o n  on the 
o c c u r re n ce  o f  human c ase s  o f  p o l i o ­
m y e l i t i s  from d a ta  c o l l e c t e d  a t  Wil­
m in g to n .  When l a b o r a t o r y  work i s  
com ple ted , a d d i t i o n a l  d a ta  may p ro ­
v id e  more s u b s t a n t i a l  in fo rm a t io n .
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I N V E S T IG A T IO N S  OF “R E D  T ID E ”  F IS H  K IL L  
IN  FLO R ID A
In  re sp o n se  to  a r e q u e s t  from th e  O f f i c e  
o f  th e  Surgeon G enera l ,  Dr. F. E a r le  Lyman, 
A s s i s t a n t  C h ie f  o f  the  Entomology D iv i s io n ,  
CLC, accompanied by Mr. D. C. Thurman, J r .  , 
GDC E n t o m o l o g i s t  o f  t h e  F l o r i d a  S t a t e  
Board o f  H e a l th ,  v i s i t e d  th e  West C o as t  o f  
F l o r i d a  on J u l y  28, 1947, to  i n v e s t i g a t e  
t h e  dy ing  f i s h  problem in  t h a t  a re a  and to  
a r ra n g e  f o r  CDC a s s i s t a n c e  in  a l l e v i a t i n g  
f l y  b r e e d i n g  c o n d i t i o n s .
The p r e s e n t  p la g u e  o f  dy in g  f i s h  began  
d u r in g  l a t e  November 1946 and has con t in u ed  
i n  a s e r i e s  o f  more o r  l e s s  i n t e r r u p t e d  
o u t b r e a k s  u p  t o  t h e  t im e  o f  t h e  p r e s e n t  
i n v e s t i g a t i o n  i n  J u l y  1947. L arge  numbers 
o f  f i s h  had begun dy in g  on th e  G u l f  C o as t
o f  F l o r i d a  e a r l y  i n  J u l y  and w es t  w in d s  
had l i t t e r e d  th e  b each es  from Boca G rande  
northw ard  to  S a ra s o ta  w ith  tons  o f  d ecay in g  
f i s h  i n c lu d in g  many d e e p -se a  f i s h ,  such as  
t a r p o n  and j e w f i s h ,  a s  w e l l  a s  s m a l l e r  
f i s h ,  c r a b s ,  e t c .
Many r e s i d e n t s  had moved away from t h e  
b e a c h e s  b e c a u s e  o f  t h e  f o u l  o d o r s .  N o t  
o n ly  was t h e  a r e a  a f f e c t e d  by f o u l  o d o r s  
b u t  a t h r o a t  i r r i t a t i o n  a c c o m p a n ie d  by 
coughing was e x p e r ie n c ed  by p e r s o n s  v i s i t ­
in g  th e  b ea c h e s .  The dead f i s h  accum ula ted  
j u s t  above t h e  h ig h  t i d e  mark soon became 
v i r t u a l l y  a l i v e  w ith  scavenger  f l y  maggots 
b e l o n g i n g  t o  t h e  f a m i l i e s  C a l l i p h o r i d a e  
and S a r c o p h a g id a e .  The f i r s t  peak  o f  f l y
R a f t  o f  d e a d  f i s h  f l o a t i n g  i n  t h e  open w a t e r s  o f  t h e  G u l f ,  
n o t e  t h e  b l o a t e d  a p p e a r a n c e  o f  t h e s e  f i s h .  ( P h o t o g r a p h  
c o u r t e s y  t h e  T i m e s ,  S t .  P e t e r s b u r g ,  F l o r i d a . )
( a b o v e )  P r o t e c t e d  b a y s  and c o v e s  c o l l e c t  l a r g e  
numbers  o f  d ead  f i s h ,  ( l e f t )  Masses  o f  d e c a y i n g  
f i s h  c o l l e c t e d  on t h e  b e a c h e s  a t  t h e  h i g h - t i d e  
mark where  t h e y  b r e e d  enormous  numbers  o f  f l e s h  
and bl ow f l i e s .  ( P h o t o g r a p h s  c o u r t ' e s y  t h e  T ime s ,  
S t .  P e t e r s b u r g ,  F l o r i d a . )
emergence occu rred  n ea r  S a ra so ta  on J u ly  28. 
However, a t  Boca Grande to  t h e  s o u th  many 
a d u l t s  a l r e a d y  h ad  emerged and f l i e s  were 
extremely abundant on the  v e g e ta t io n  ad jacen t  
to  the high t i d e  mark. In those  p la c e s  where 
th e  f i s h  had been  ra k e d  o r  c o l l e c t e d  i n t o  
p i l e s  o r  had been  b u r i e d  i n  s h a l lo w  p i t s  
( c o v e re d  6 i n c h e s  o r  l e s s  w i th  s a n d , ) f l y  
breed ing  was more in te n s e  than in  those a re a s  
w here th e  f i s h  had  b een  a l lo w e d  to  rem ain  
on the su rface  to dry in the sun.
The e x a c t  c a u s e s  o f  t h e  f i s h  k i l l  a r e  
s t i l l  unknown. A c c o r d i n g  to  a r e p o r t  by 
D r.  F. G. W a lto n  S m ith  o f  th e  U n i v e r s i t y  
o f  M ia m i ,  s u c h  k i l l s  i n  t h e  p a s t  h a v e  
o c c u r r e d  i n  many p a r t s  o f  t h e  w o r ld ,  and 
r e c o r d s  show t h a t  t h e y  h av e  o c c u r r e d  i n
29
F l o r i d a  i n  1844, 1854, 1878, 1880, 1882, 
1883, 1908, and 1916. The r e c e n t  k i l l s  a re  
a s s o c ia te d  w ith  what i s  known as t h e  “ r e d ” , 
“ y e l lo w ” , o r  “ r o t t e n ” t i d e ,  which g iv e s  th e  
w a te r  a c o l o r  from amber ye l lo w  to  red  o r  
g r e e n .  T h i s  r e d  t i d e  i s  e v i d e n t l y  c a u se d  
by t h e  p r e s e n c e  o f  enormous num bers o f  a 
d i n o f l a g e l l a t e  p r o to z o a n  ( C la s s  M a s t ig o -  
p h o ra ,  Gymnod.in.ium s p . ) ,  a s  y e t  u n i d e n t i ­
f i e d .  A ccord ing  to  Dr. Smith, th e  f i s h  a re  
p r o b a b ly  k i l l e d  by some t o x ic  s u b s t a n c e ,  
p r e s u m a b ly  a g a s  which r e s u l t s  from th e  
decay o f  th e s e  dead m ic ro sco p ic  o rg an ism s .  
M oreover ,  t h e  k i l l  h a s  n o t  r e s u l t e d  from 
w a r t im e  p o i s o n o u s  g a s e s  b u r i e d  i n  t h e  
G u l f ,  from a d v e r s e  m e t e o r o l o g i c a l  c o n d i ­
t i o n s ,  o r  from  a g i l l  i n f e c t i o n  o f  t h e  
f i s h  by Gymnodinium  i t s e l f .  A l l  o f  t h e s e  
c a u se s ,  however, have had p o p u la r  s u p p o r t .
I t  was o b se rv ed  d u r in g  th e  i n v e s t i g a t i o n  
t h a t  s a m p l e s  o f  s e a  w a t e r  c o n t a i n i n g  
Gymnodinium  h a d  a much h i g h e r  v i s c o s i t y  
th a n  norm al sea  w a te r .  When h e a te d ,  sm all  
bubbles  o f  gas  formed which upon i n h a l a t i o n  
by humans produced  a very  d i s t i n c t  i r r i t a ­
t i o n  to  th e  mucous membranes o f  th e  t h r o a t  
and caused sev e re  coughing. T h is  i r r i t a t i o n
s u b s i d e d  q u i c k l y  when b r e a t h i n g  o f  t h e  
fumes from  t h e  h e a t e d  w a te r  s t o p p e d .  No 
d i s t i n c t i v e  o d o r  from th e  gas was a p p a re n t  
n o r  was any i r r i t a t i o n  p roduced  a f t e r  t h e  
w a te r  h ad  b een  b o i l e d  f o r  a s h o r t  t i m e ,  
co o led ,  and t h e n  r e h e a t e d ,  which seems to  
in d i c a t e  t h a t  th e  i r r i t a n t  i s  a gas r e a d i l y  
r e l e a s e d  by b o i l i n g .  W ater  s a m p le s  w ere  
c o l l e c t e d  by D r .  W. W. A n d e rso n ,  C h i e f ,  
G u l f  I n v e s t i g a t i o n s ,  F i s h  and W ild  L i f e  
S e rv ic e ,  New O r le a n s ,  f o r  complete a n a l y s i s  
i n  W a s h in g to n .  A r e p o r t  o f  th e  f i n d i n g s  
w i l l  be  s e n t  t o  CDC when c o m p le te d .
RECOMMENDATIONS MADE
A f t e r  d i s c u s s i o n s  o f  t h e  problem by CDC 
i n v e s t i g a t o r s  i n  c o n fe re n ce  w ith  Dr. W. L. 
W right, H e a l th  O f f i c e r  o f  S a r a s o ta  County, 
Mr. Ross E. Windom, C i ty  Manager o f  S a r a ­
s o ta ,  and Mr. M elton W ill iam s, D i r e c t o r  o f  
A n ti-M osqu ito  D i s t r i c t  o f  S a r a s o t a  County, 
i t  was recommended t h a t  DDT be u s e d  f o r  
c o n t r o l l i n g  th e  a d u l t  f l i e s .  T h i s  s t e p  was 
a d v i s a b l e  i n  o r d e r  t o  p r e v e n t  t h e  f l i e s  
from m ig r a t in g  i n t o  t h e  towns and c r e a t i n g  
a n u isan ce .  Arrangements were made f o r  CDC, 
th rough th e  F l o r i d a  S t a t e  Board o f  H e a l th ,
Accum ulated  
dead f i s h  
form
a lm o st  s o l i d  mats  
a t  the  
w a t e r ’ s  edge.
(P h o to g ra p h  c o u r t e s y  
th e  Times  
S t .  P e t e r s b u r g ,  
F l o r i d a . )
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t o  f u r n i s h  t h e  DDT and s u p e rv is io n  and f o r  
th e  coun ty  and c i t y  to  supply  th e  n e c e s s a ry  
l a b o r  and equipment f o r  apply ing  th e  sp ray .  
A D o b b in s  1 0 0 - g a l l o n  o r c h a r d  s p r a y e r  was 
a v a i l a b l e  a l t h o u g h  i t  was c o n s i d e r e d  to o  
s m a l l  f o r  t h e  p u r p o s e .  Mr. J o h n  A. M ul- 
rennan , i n  charge  o f  CDC a c t i v i t i e s  fo r  th e  
F l o r i d a  S t a t e  B o ard  o f  H e a l th ,  f u r n i s h e d  
e i g h t  5 5 - g a l l o n  drums o f  DDT i s o m e r ,  35 
p e r c e n t  c o n c e n t r a t e ,  w h ich  a r r i v e d  i n  
S a r a s o t a  by  t r u c k  on J u l y  31 . S p r a y i n g  
o f  t h e  DDT was i n i t i a t e d  im m e d ia te ly  and 
was c o n t i n u e d  u n d e r  t h e  s u p e r v i s i o n  o f  
Mr. Thurman. W hile  g r e a t e r  s u c c e s s  c o u ld  
have  been o b t a in e d  by u s in g  an a i r p l a n e  o r  
a g ro u n d  f o g  m ach in e  f o r  d i s p e n s i n g  t h e  
LOT, t h e  g ro u p  f e l t  t h a t ,  b e c a u s e  o f  t h e  
l i m i t e d  h e a l t h  hazard , t h i s  g r e a t e r  expense 
was n o t  j u s t i f i e d .
RESULTS
S p r a y i n g  was begun  on S a r a s o t a  c o u n ty  
beaches  on August 1 by a crew o f  fo u r  men. 
F ly  c o n t r o l  o f  t h e  w o r s t  a r e a s  was soon 
e f f e c t e d  and sp ra y in g  work was d is c o n t in u e d  
about August 8. P r i o r  to  a p p l i c a t io n  o f  th e  
sp ra y  th e  b each es  were in s p e c te d  and sp ray  
a p p l i c a t i o n s  w ere  s c h e d u l e d  as  n e a r  as  
p o s s i b l e  t o  t h e  peak  o f  emergence so t h a t
a d u l t  f l i e s  were k i l l e d  b e f o r e  th e y  began 
to  m ig ra te .  A sm all  amount o f  s p ra y in g  was 
done a t  B oca G rande  on G a s p a r i l l a  I s l a n d  
on A u g u s t  2 - 3 .  H e re  t h e  f l i e s  a l r e a d y  
had  m i g r a t e d  f rom  t h e  b e a c h e s  and w ere  
becom ing a n u i s a n c e  around homes. The 5% 
DDT e m u ls io n  a p p l i e d  w i th  a Bean o r c h a r d  
s p r a y e r  was u se d  th ro u g h o u t  t h e  town and 
e x c e l l e n t  r e s u l t s  were o b t a i n e d .
SPEC IA L ENTOMOLOGICAL A C T IV IT IE S  IN FLO RID A
ANOPHELES  A L BI M A NU S  SURVEY
D u r in g  th e  w i n t e r  o f  1946-47 ,  e v id e n c e  
was a c c u m u l a t e d  w h i c h  i n d i c a t e d  t h a t  
A n o p h e l e s  a lb im anus  i s  e s t a b l i s h e d  in  the  
F l o r i d a  Keys on S tock  I s l a n d  n e a r  Key West, 
w i t h  i n t e r m i t t e n t  b r e e d i n g  on Key W est 
i t s e l f .  C o l l e c t i o n s  o f  a d u l t s  have  s i n c e  
been ta k e n  in  l i g h t  t r a p  c o l l e c t i o n  on Boca 
C h ic a ,  C udjoe  Key, M arathon (Vaca Key) and 
I s la m o ra d o .  The E n to m o lo g i s t s  o f  th e  U. S. 
Q u a ra n t in e  S e rv ic e  de te rm ined  a specimen o f  
t h i s  i m p o r t a n t  A n o p h e l e s  f rom  F i s h e r ’ s 
I s l a n d  in  Dade County, i n  the  s p r in g  o f  1947.
F o r  t h e  p u r p o s e  o f  g a i n i n g  a d d i t i o n a l  
i n f o r m a t i o n  a b o u t  th e  d i s t r i b u t i o n ,  popu­
l a t i o n s  and b io lo g y  o f  Anopheles  albimanus,  
an i n t e n s i v e  a n o p h e l i n e  s u r v e y  o f  S o u th  
F l o r i d a  h a s  b e e n  i n a u g u r a t e d  u n d e r  t h e  
d i r e c t i o n  o f  CDC A c t i v i t i e s ,  D i v i s i o n  o f  
Entomology, F l o r i d a  S t a t e  Board  o f  H e a l th .  
Mr. J .  S . Haeger, e n to m o lo g is t ,  a s s ig n e d  to  
t h e  p r o j e c t ,  h a s  e s t a b l i s h e d  h e a d q u a r t e r s  
a t  Homestead, F l o r i d a ,  from which p o i n t  he 
w i l l  c o v e r  th e  a r e a  s o u th  t o  Key West and 
and Cape S a b l e ,  o p e r a t i n g  l i g h t  t r a p s  a t  
s t r a t e g i c  l o c a t i o n s  a n d  s e a r c h i n g  f o r  
a n o p h e l in e  l a r v a e  i n  l i k e l y  lo o k in g  b re e d ­
i n g  p l a c e s .  From d a ta  o b ta in e d  d u r in g  t h i s
s u r v e y  c o n c l u s i o n s  w i l l  be made a s  t o  
w h e th e r  o r  n o t  c o n t r o l  work i s  w a r r a n te d .
SPOTTED FEVER INVESTIGATIONS
E n to m o lo g ic a l  i n v e s t i g a t i o n s  a r e  b e i n g  
c a r r i e d  on i n  c o n n e c t i o n  w i t h  t h e  o c c u r ­
rence  o f  s p o ra d ic  c a se s  o f  S p o t te d  Fever in  
F l o r i d a .  C l i n i c a l  c a se s  have been r e p o r t e d  
from a number o f  w id e ly  s e p a ra te d  a r e a s  and 
c a s e s  w h ic h  h a v e  b e e n  m ore  d e f i n i t e l y  
i d e n t i f i e d  by th e  u s e  o f  b lo o d  t e s t s  have 
b een  fo u n d  a t  Q u in c y  i n  G adsden  C o u n ty ,  
n e a r  B r a d e n t o n ,  M a n a te e  C o u n ty ,  a n d  a t
O rlando in  Orange County. Arrangements have 
b een  made w i th  t h e  V i r u s  and N e u r o t r o p i c  
D i s e a s e  L a b o r a t o r y  o f  t h e  U. S . P u b l i c  
H e a l t h  S e r v i c e  i n  M ontgom ery, Alabama to  
t e s t  t i c k s  c o l l e c t e d  f ro m  p l a c e s  w h e re  
human d i s e a s e s  w e re  a c q u i r e d .  S e v e r a l  
c o l l e c t i o n s  h a v e  b e e n  s u b m i t t e d  t o  t h e  
l a b o r a t o r y .  An i n v e s t i g a t i o n  has  been made 
o f  the  Gadsden and Manatee County c a se s  and 
p l a n s  a r e  b e in g  made to  c o l l e c t  t i c k s  i n  
Orange C ounty  i n  th e  n e a r  f u t u r e .
S p e c ie s  o f  t i c k s  c o l l e c t e d  in  s u s p e c t e d  
a r e a s  a r e  as fo l lo w s:  Dermacentor v a r i a b i l i s  
Say , Amblyomma americanurn  (L ) ,  Amblyomma 
maculat im  Koch, and I x o d e s  sc a p u la r  i s  Say.
V ETER IN A R Y  P U B L IC  H E A L T H  D IV IS IO N  
E S T A B L IS H E D
The V e te r in a r y  P u b l ic  H ea lth  D iv is io n  was 
e s t a b l i s h e d  in  t h e  Com m unicable  D i s e a s e  
C e n te r  on S e p te m b e r  5, w i th  Dr. Jam es B. 
S t e e l e ,  DVM, MPIj, as C h ie f .  The new d i v i ­
s i o n ,  w i th  h e a d q u a r t e r s  i n  A t l a n t a ,  w i l l  
work c l o s e l y  w i th  t h e  L a b o ra to ry  and E p i ­
dem iology  D i v i s i o n s .  I h e  v e t e r i n a r y  p a t h ­
o l o g i s t  a t  t h e  Montgomery l a b o r a t o r y  w i l l  
conduct i n v e s t i g a t i o n s  in  c o n ju n c t io n  w ith  
t h e  VPH D i v i s i o n .
The f u n c t io n s  o f  th e  V e te r in a r y  D iv is io n  
a r e  t o  i n v e s t i g a t e  and s tu d y  an im al d i s ­
e a s e s  which can  be t r a n s m i t t e d  t o  man; to  
d e v e lo p  c o n t r o l  m e a su re s ;  t o  d i s s e m i n a t e  
to  S t a t e  h e a l t h  a g e n c i e s  th e  i n f o r m a t io n  
g a th e re d ;  and to  a s s i s t  S t a t e s  i n  d e v e lo p ­
in g  p rog ram s w i t h i n  t h e i r  own v e t e r i n a r y  
d i v i s i o n s .  The p r i n c i p a l  o b j e c t i v e  i s  t h e  
c o n t r o l  o f  such  an im al  d i s e a s e s .  B a b ie s ,  
one o f  . t h e  im p o r t a n t  d i s e a s e s  o f  a n im a ls  
t h a t  can be t r a n s m i t t e d  t o  man, i s  b e in g  
g iv e n  i n t e n s i v e  s t u d y  and e m p h a s is .  The 
e r a d i c a t i o n  o f  t h i s  d i s e a s e  from th e  U n ited  
S t a t e s  i s  t h e  g o a l .
CDC v e t e r i n a r y  p r o j e c t s  have been s e t  up
in  I n d i a n a ,  M ic h ig a n ,  W isc o n s in ,  K a n sa s ,  
C o l o r a d o ,  U t a h ,  and A labam a.
In In d ia n a ,  b r u c e l l o s i s  i s  b e in g  s tu d ie d  
w ith  th e  c o o p e r a t io n  o f  Purdue U n iv e r s i t y ,  
th e  S t a t e  B oard  o f  H e a l t h ,  and th e  S t a t e  
V e t e r i n a r i a n .  I n  M ich igan  S a l m o n e l l o s i s ,  
an e n t e r i t i c  i n f e c t i o n  c a r r i e d  by an im als ,  
i s  b e in g  s t u d i e d .
In  W is c o n s in ,  a j o i n t  s t u d y  o f  c o c c a l  
d i s e a s e s  o f  c a t t l e  and b r u c e l l o s i s  i s  under 
way w ith  th e  a s s i s t a n c e ■o f  th e  S t a t e  Board 
o f  H e a l th ,  th e  S t a t e  V e t e r i n a r i a n  and th e  
U n iv e r s i ty  o f  W isconsin .  In  Utah, th e  p r o j ­
e c t  h a s  b een  m a i n l y  c o n c e r n e d  w i t h  b r u ­
c e l l o s i s ,  r a b i e s ,  and C f e v e r .  A s tu d y  o f  
animal h i s t o p l a s m o s i s  w i l l  be i n a u g u r a t e d  
in  Kansas in  c o o p e r a t io n  w ith  th e  T u b e rc u ­
l o s i s  C o n t r o l  D i v i s i o n .  I n  C o l o r a d o ,  a 
s t a t e  v e t e r i n a r y  p u b l i c  h e a l t h  program i s  
b e in g  e s t a b l i s h e d  as a n a t i o n a l  d em o n s tra ­
t i o n  .
A new u n i t  w i l l  be  s e t  up in  A r iz o n a  to  
s tu d y  th e  i n c i d e n c e  o f  C y s t e r i c o s i s  b o v is  
and i t s  c o n t r o l .  I h e  U n i t  w i l l  a l s o  a id  i n  
t h e  e r a d i c a t i o n  o f  r a b i e s  i n  t h e  s t a t e .
Courtesy of the David J. Sencer ' CDC Museum
32
ourtesy of the David J. Sencer CDC Museum







« ■ »  1947
" i n i













(TEN TA TIV E  DATA)
IDEA EXCHANGE
T h is  s e c t i o n  o f  the  BULLETIN i s  be ing  d e v o te d  to  new i d e a s  which have p r o v e d  
o f  v a l u e  in  CDC a c t i v i t i e s . I h e  p u rp o se  o f  t h i s  s e c t i o n  i s  to exchange ide as  
among o p e r a t i n g  u n i t s  o f  CDC. C o n t r i b u t i o n s  from th e  f i e l d  are s o l i c i t e d .  Any 
i d e a  d e v e l o p e d  l o c a l l y  t h a t  can have wide r  a p p l i c a t i o n ,  even  i f  n o t  new, i s  
welcome. Send  i t  in!
USE OF P O L Y V IN Y L  ALCOHOL TO P R E S E R V E  F E C A L  SM EARS 
FOR SU B S E Q U E N T  S T A I N I N G  
Developed by 
M O R R IS  GOLDMAN
In  Charge, I n t e s  t i n a l  P a r a s i t e  L a b o r a to r y ,
Laboratory  D i v i s i o n ,  CDC, A t l a n t a ,  Georgia.
F eca l  samples a re  o f t e n  m a i le d  to  d i s t a n t  l a b o r a t o r i e s  fo r  d i a g n o s i s ,  
e i t h e r  p re se rv ed  with fo rm alin  o r  phenol o r  in  an u n p re se rv e d  c o n d i t io n .  
T hese  p ro ced u re s  are  adequa te  f o r  th e  subsequen t  i d e n t i f i c a t i o n  o f  any 
p ro to z o a n  c y s t s  and h e lm in th  forms p r e s e n t ,  b u t  p ro to z o a n  t r o p h o z o i t e s  
a r e  a lm ost always d e s t r o y e d  o r  re n d e re d  u n re c o g n iz a b le .
T h i s  i d e a *  i n v o l v e s  a m ethod  which  m akes i t  p o s s i b l e  to  s u b m i t  
t r o p h o z o i t e  m a t e r i a l  in  f i x e d  sm ears  on s l i d e s ,  to  be s t a i n e d  and ex­
amined when re c e iv e d  in  th e  d i a g n o s t i c  l a b o r a to r y .  A f i x a t i v e  i s  added 
to  w a te r - s o lu b le  p o ly v in y l  a lc o h o l ,* *  which then se rv e s  th e  dua l  purpose 
o f  f i x i n g  th e  f e c a l  and fo rm ing  a tem porary  mount d u r i n g  sh ipm en t.
The m o u n t in g  medium i s  p r e p a r e d  by d i s s o l v i n g ,  i n  a w a t e r  b a t h ,  
5 grams o f  E lvanol in  the  fo l lo w in g  so lu t io n :  g l a c i a l  a c e t i c  ac id ,  5 cc .;
g l y c e r o l ,  1.5 cc . ;  S c h a n d in n ’ s f i x a t i v e  (2 p a r t s  o f  s a t u r a t e d  a q u e o u s  
m e r c u r i c  c h l o r i d e  t o  one p a r t  o f  95% a l c o h o l ) ,  to  100 cc.
P r e l i m i n a r y  e x p e r i m e n t s  s h o w  t h a t  p r o t o z o a n  c y s t s  a n d  t r o p h o z o i t e s  
a s  w e l l  a s  h e l m i n t h  e g g s  a r e  w e l l  p r e s e r v e d  b y  t h i s  m e t h o d ,  f e c a l  
s m e a r s  p r e p a r e d  i n  t h i s  m a n n e r  may b e  s u b m i t t e d  t o  t h e  l a b o r a t o r y  w i t h  
a  r e a s o n a b l e  a s s u r a n c e  t h a t  t h e  i n t e s t i n a l  p a r a s i t e s  p r e s e n t  w i l l  b e  
r e c o g n i z a b l e  f o l l o w i n g  s t a i n i n g  w i t h  i r o n - a l u m  h e m a t o x y l i n .
* P u b l i s h e d  i n  S c i e n c e ,  Vol .  106, No.
27 41,  ’u l y  11, 1947.  The  f o r m u l a  f o r  
t h e  m o u n t i n g  medium h a s  b e en  m o d i f i e d  
s i n c e  p u b l i c a t i o n .
** T h e  p r o d u c t  u s e d  i s  s p e c i f i e d  a s  
“ E l v a n o l  9 0 - 2 5 ” ( f o r m e r l y  p o l y v i n y l  
a l c o h o l ,  G r a d e  Rt l -349-A,  Type  B, med­
ium v i s c o s i t y ) ,  o b t a i n a b l e  f ro m t h e  
E. I .  du P o n t  de  Nemours & Co. ,  E l e c t r o ­
c h e m i c a l s  Dept . ,  N i a g r a  F a l l s ,  N.Y.
Courtesy of the David J. Sencer CDC Museum
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1. A t h i n  f e c a l  s m e a r  i s  p r e p a r e d  on a c l e a n  
s l i d e  i n  t h e  u s u a l  m a nn e r .  The sme ar  s h o u l d  n o t  
b e  p e r m i t t e d  t o  d r y .
3.  The s l i d e  s h o u l d  be  s e t  a s i d e  t o  d r y  f o r  two 
t o  f o u r  h o u r s ,  d e p e n d i n g  upon t h e  room t e m p e r a ­
t u r e .  When c o m p l e t e l y  d r y ,  t h e  s l i d e  i s  r e a d y  
f o r  m a i l i n g  i n  any  c o n t a i n e r  i n  which t h e  sm ea rs  
w i l l  n o t  be  s u b j e c t e d  t o  p r e s s u r e .
4. Upon r e c e i p t  i n  t h e  l a b o r a t o r y ,  t h e  s l i d e  i s  
s o a k e d  i n  a f i v e  p e r c e n t  a q u e o u s  s o l u t i o n  o f  
g l a c i a l  a c e t i c  a c i d  a t  50° - 60°  C. u n t i l  a l l  o f  
t h e  E l v a n o l  f i l m  h a s  b e e n  d i s s o l v e d  f r o m  t h e  
s m e a r .  T h i s  u s u a l l y  t a k e s  a b o u t  f i v e  m i n u t e s .
2.  The  s m e a r  i s  c o v e r e d  w i t h  E l v a n o l  s o l u t i o n  
by  d i p p i n g  t h e  s l i d e  i n t o  a C o p l i n  j a r  c o n t a i n ­
i n g  t h e  s o l u t i o n .  The E lva nol  may a l s o  be a p p l i e d  
o v e r  t h e  s me a r  w i t h  a m e d i c i n e  d r o p p e r .
....
5.  The s l i d e  i s  t h e n  r i n s e d  i n  t a p  w a t e r  f o r  6.  From t a p  w a t e r ,  t h e  s l i d e  i s  i m m e r s e d  i n  70 
t h r e e  m i n u t e s .  p e r c e n t  i o d i z e d  a l c o h o l  f o r  f i v e  t o  t e n  m i n u t e s
t o  r emove  c r y s t a l s  -of m e r c u r i c  c h l o r i d e .
7 .  S t a i n i n g  w i t h  i r o n - a l u m  h e m a t o x y l i n  f o l l o w s  8.  The  sm ea r  i s  now r e a d y  f o r  d i a g n o s t i c  e x am i -
i n  t h e  u s u a l  m a n n e r ,  a n d  a c o v e r  s l i p  i s  p u t  n a t i o n .  Any t r o p h o z o i t e s  p r e s e n t  i n  t h e  o r i g i n a l
o v e r  t h e  s m e a r .  m a t e r i a l  can  be found i n ' t h e  s t a i n e d  p r e p a r a t i o n .
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D I S E A S E S  TRANSMITTED FROM ANIMALS TO MAN 
by Thomas G. H u l l .  T h i r d  E d i t i o n ,  C h a r l e s  
G. Thomas P u b l i s h i n g  C o . ,  S p r i n g f i e l d ,  
I l l i n o i s ,  1947. P r i c e  $ 1 0 .5 0 .
The v o l u n t a r y  a s s o c i a t i o n  o f  man w i t h  
f r i e n d l y  and b e n e f i c i a l  an im als  as  w e l l  as 
th e  unw anted  c o n t a c t s  w i th  o t h e r  a n im a ls  
som etim e  j e o p a r d i z e s  t h e  h e a l t h  o f  man. 
Many d i s e a s e s  a r e  sh a re d  by anim als and man 
and o t h e r s  a r e  p a s s i v e l y  t r a n s f e r r e d  from 
man to  man by a n im a l s .  T h i s  book i s  con­
c e r n e d  w i t h  t h e s e  d i s e a s e s .
A l l  ty p e s  o f  p a th o g e n s  a r e  c o n s id e r e d ,  
v i r u s e s ,  b a c t e r i a ,  fu n g i ,  p ro to z o a  and h e l ­
m in ths .  They a r e  p re s e n te d  under fo u r  major 
s e c t i o n s ;  d i s e a s e s  o f  d o m es t ic  an im als  and 
b i r d s ,  d i s e a s e s  of  ro d e n ts  and w ild  an im als ,  
human d i s e a s e s  sp re a d  by a n im a ls ,  and a n i ­
mals as  p a s s iv e  c a r r i e r s  o f  d i s e a s e  o rg a n ­
ism s .  A f i n a l  c h a p t e r  sum m arizes th e  r o l e  
p l a y e d  by e a c h  a n im a l  i n  t h e  s p r e a d  o f  
d i s e a s e .  _i_
A lthough  Dr. H u l l  and f o u r t e e n  c o n t r i b u ­
t o r s  h a v e  w r i t t e n  v a r i o u s  p a r t s  o f  t h e  
book, each c h a p te r  has  e s s e n t i a l l y  the  same 
o r g a n i z a t i o n .  B r i e f  h i s t o r i c a l  a c c o u n t s  
o f  th e  d i s e a s e  a r e  f o l l o w e d  by th o ro u g h  
d i s c u s s i o n s  o f  t h e  e p id e m io lo g y  and p r e ­
v e n t i o n .  At t h e  end o f  e a c h  c h a p t e r  i s  a 
h e l p f u l  p s e u d o -su m m a ry  e n t i t l e d  “ I t e m s  
o f  N o t e .”
The l i s t  o f  c o n t r i b u t o r s  i n c l u d e s  many 
i m p o r t a n t  men i n  t h e  f i e l d s  o f  p u b l i c  
h e a l t h  and v e t e r i n a r y  m ed ic ine .  The a u th o r  
h as  been c a r e f u l  to  g iv e  them f u l l  c r e d i t  
f o r  t h e i r  c o n t r i b u t i o n .  Acknowledgement i s  
made a t  th e  b e g in n in g  o f  th e  c h a p te r  t h a t  
e a c h  p r e p a r e d .
T h i s  i s  t h e  t h i r d  e d i t i o n  o f  t h e  book 
t h a t  was f i r s t  p u b l i s h e d  i n  1930. I t  h a s  
undergone  many changes w i th  th e  a d v e n t  o f  
new in f o r m a t io n  p e r t a i n i n g  to  t h e  s u b j e c t .  
I n  c o m p a r in g  th e  t h i r d  e d i t i o n  w i t h  t h e  
second  i t  i s  obvious t h a t  i t  h a s  been sub­
s t a n t i a l l y  e n l a r g e d  and  im p ro v e d .  T h e re  
a r e  a p p r o x im a te ly  two h u n d red  more p a g e s  
a n d  many new i l l u s t ¡ r a t i o n s  and  t a b l e s .  
New c h a p t e r s  have  b een  ad d e d  on l i s t e r -  
e l l o s i s , H a v e r h i l l  f e v e r ,  t s u t s u g a m u s h i  
d i s e a s e ,  Q f e v e r ,  j u n g l e  y e l lo w  f e v e r  and 
l y m p h o c y t i c  c h o r i o m e n i n g i t i s .  F o r m e r  
c h a p te r s  on lo u p in g  i l l  and e q u in e  enceph­
a l i t i s  have been  combined w i th  o t h e r  d i s ­
e a s e s  i n t o  one c h a p t e r  on a r th r o p o d - b o r n e  
e n c e p h a l i t i d e s .
“ D i s e a s e s  T r a n s m i t t e d  from  A n im a ls  t o  
Man” i s  an i n t e r e s t i n g  and v a l u a b l e  book, 
w h ich  i n  i t s  new e d i t i o n  s h o u l d  do much 
to w a r d  a c c o m p l i s h i n g  t h e  aim s e t  f o r t h  
i n  th e  o p e n in g  p a r a g r a p h  o f  t h e  a u t h o r ’ s  
p r e f a c e :
“ The d i s e a s e s  which an im als  may t r a n s m i t  
t o  man rem ain  o f  i n t e r e s t  t o  t h e  v e t e r i ­
n a r i a n  and  t h e  p h y s i c i a n ,  t h e  r e s e a r c h  
w o rk e r  and th e  h e a l t h  o f f i c i a l .  E ach  i s  
engaged w ith  a d i f f e r e n t  phase  o f  th e  p rob ­
lem and views th e  s u b j e c t  from a d i f f e r e n t  
a n g le .  The t h i r d  e d i t i o n ,  as  was the  f i r s t ,  
i s  p r e s e n te d  w ith  each  o f  them i n  mind, to  
a f f o r d  a common m e e t in g  ground w here  each  
may u n d e r s ta n d  th e  p rob lem s o f  th e  o t h e r s  
and th u s  th ro u g h  c o n c e r t e d  e f f o r t  r e d u c e  
th e  number o f  in f e c t i o n s  which man c o n t r a c t s  
from a n im a ls . ”
M. M. Brooke
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AN I L L U S T R A T E D  L A B O R A T O R Y  MANUAL OF 
PARASITOLOGY by Raymond M. C a b le .  R e v ise d  
E d i t i o n ,  B u r g e s s  P u b l i s h i n g  C o . ,  M in n e­
a p o l i s ,  M i n n e s o t a ,  1 9 4 3 .  P r i c e  $ 1 . 6 5 .
T h i s  m anual s h o u ld  p r o v e  t o  be a v e r y  
v a l u a b l e  l a b o r a t o r y  g u id e  t o  t h e  p a r a ­
s i t o l o g y  s t u d e n t .  A l th o u g h  i t  was o r i g i n ­
a l l y  d e s ig n e d  f o r  th e  a u t h o r ’ s c o u r s e s  i n  
t h i s  s u b j e c t ,  i t  no d o u b t  can be a d a p te d  
to  s i m i l a r  c o u rse s  g iven  in  o t h e r  i n s t i t u ­
t i o n s .  The m anual i s  o r g a n iz e d  i n  such  a 
l o g i c a l  f a s h i o n  t h a t  o t h e r  i n s t r u c t o r s  
cou ld  e a s i l y  a r ra n g e  t h e i r  l a b o r a t o r y  s e s ­
s i o n s  to  c o i n c i d e  w i th  t h e  seq u en ce  p r e ­
s e n t e d  i n  th e  m anual.
The a u th o r  has em phasized  th e  p a r a s i t e s  
o f  m edical im portance . O ther organisms have 
been i n c lu d e d ,  however, to  make i t  a w e l l  
rounded manual o f  g en e ra l  p a r a s i to lo g y .  The 
t e x t  m a t e r i a l  i s  w e l l  w r i t t e n  i n c l u d i n g  
many p e r t i n e n t  q u e s t io n s  t h a t  should s t im u ­
l a t e  th e  s t u d e n t .  The m ost a t t r a c t i v e  and
v a l u a b l e  f e a t u r e  o f  t h e  m a n u a l  i s  t h e  
i l l u s t r a t i v e  m a t e r i a l .  P r a c t i c a l l y  e v e r y  
o r g a n i s m  d i s c u s s e d  i s  i l l u s t r a t e d  by a 
c l e a r  c u t  d ra w in g .  M ost  o f  the  i l l u s t r a ­
t i o n s  a r e  f u l l y  l a b e l e d  th u s  e n a b l i n g  th e  
s t u d e n t  t o  e a s i l y  g r a s p  th e  m e a n in g  o f  
t e x t  m a t e r i a l .  A l th o u g h  i n  g e n e r a l  t h e  
h u n d re d -o d d  i l l u s t r a t i o n s  a r e  e x c e l l e n t ,  
t h e  one o f  t h e  m a l a r i a l  p a r a s i t e s  s h o u ld  
be c o r r e c t e d .  I t  i s  l a b e l e d  in  such  a man­
n e r  t h a t  i t  i m p l i e s  t h a t  o n l y  t h e  im ­
m atu re  s c h i z o n t s  o f  P. f a l c i p a r u m  a r e  n o t  
u s u a l l y  seen  i n  t h e  p e r i p h e r a l  b lo o d .
The manual c o n c lu d e s  w i t h  a r a t h e r  com­
p l e t e  s e c t i o n  on  l a b o r a t o r y  t e c h n i q u e s  
a p p l i e d  t o  p a r a s i t o l o g y .
The o f f s e t  p r i n t i n g  i s  much c l e a r e r  than  
t h e  m im e o g ra p h e d  p a p e r  o f  t h e  e a r l i e r  
e d i t i o n .
The manual p o s s e s s e s  an index  and a l i s t  
o f  s e l e c t e d  r e f e r e n c e s .
M. M. Brooke
R e c e n t  S c i e n t i f i c  P u b l i c a t i o n s  a r e  A v a i l a b l e  i n  t h e  CDC L i b r a r y
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F I L M  R E V I E W
D eF I L M S  R E L A T E D  TO P A R A S IT O L O G Y
These u n i t s  are p r o j e c t e d  a t  the c o l l e g e  l e v e l  f o r  
p r o f e s s i o n a l  and advanced te c h n ic a l  audien ces .
“ PREPARATI ON AND S T A I N I N G  OF BLOOD F I L M S ”  (W ith  S p e c i a l  R e f e r e n c e  t o  th e  D i a g n o s i s
o f  M a l a r i a ) .
Th is  sound c o lo r  m otion p i c t u r e  d e s c r ib e s  the  p ro p e r  te c h n ic s  f o r  p r e ­
p a r i n g  and  s t a i n i n g  t h i c k  and t h i n  b lo o d  f i lm s  u sed  in  the  l a b o r a t o r y  
d i a g n o s i s  o f  m a la r i a .  Methods o f  pack in g ,  s h ip p in g ,  and s t o r i n g  p re p a re d  
f i l m s  and d i r e c t i o n s  f o r  s t a i n  p r e p a r a t i o n  a re  p r e s e n t e d .  C h a r a c t e r ­
i s t i c s  o f  w e l l - p r e p a r e d  and  s t a i n e d  f i l m  a r e  i n d i c a t e d .  P r o j e c t i o n  
tim e: 20 m in u te s .
“ PREP ARI NG BLOOD FILM FOR MICROSCOPICAL E X A M I N A T I O N . ”
T h is  c o l o r  f i l m  s t r i p  c o n t a i n s  some o f  t h e  same i n f o r m a t i o n  p r e s e n t e d  
i n  t h e  m o t io n  p i c t u r e  “ PREPARATION AND STAINING OF BLOOD FILMS.’ Ma­
t e r i a l  i s  p r e s e n t e d  i n  g r e a t e r  d e t a i l  and  a d d i t i o n a l  t e c h n i c s  f o r  c l e a n ­
i n g  and  p r e p a r i n g  t h i c k  and t h i n  f i l m s  by s e v e r a l  m ethods a r e  d e s c r i b e d .  
R e c o r d e d  n a r r a t i o n  i s  a v a i l a b l e .  P r o j e c t i o n  t im e :  18 m i n u t e s .
" S T A I N I N G  BLOOD F I L MS  FOR MALARIA P A R A S I T E  E X AM INAT ION. ”
As a companion to  the above f i lm  s t r i p  and m otion  p i c t u r e ,  t h i s  u n i t  
g iv e s  t e c h n ic s  in  d e t a i l  on s t a i n i n g  blood  f i lm s  u s in g  W rig h t’ s Giemsa, 
and Wright-Giemsa s t a i n s .  Methods o f  p r e p a r in g  b u f f e r  and s t a i n  s o l u t i o n  
and p r o p e r  methods o f  s t o r i n g  s o l u t i o n s  u sed  in  s t a i n i n g  p r o c e s s e s  a r e  
d e s c r ib e d .  T echn ics  fo r  s t a i n i n g  sm all  numbers o f  f i lm s  and f o r  s t a i n i n g  
in  b u lk  a r e  g iv e n  in  d e t a i l .  F i lm  s t r i p  i s  i n  c o l o r  and has re c o rd e d  
n a r r a t i v e .  P r o j e c t i o n  time: 20 m in u te s .
“ I D E N T I F I C A T I O N  OF MALARI/A P A R A S I T E S  I N  T H I N  BLOOD F I L M S . ”
This  c o l o r  f i lm  s t r i p  c o n s i s t s  o f  a s e r i e s  o f  photom icrographs d e p i c t ­
i n g  fo rm s o f  m a l a r i a  p a r a s i t e s  found  in  t h i n  b lo o d  f i l m s  f rom  the  
p e r i p h e r a l  c i r c u l a t i o n .  The m a la r i a  c y c l e  i s  p r e s e n t e d  in  a s e r i e s  o f  
d r a w in g s .  S ta g e s  o f  t h e  p a r a s i t e s  o r d i n a r i l y  o b s e rv e d  a r e  i n d i c a t e d .
The d i f f e r e n t i a l  d ia g n o s i s  o f  th e  t h r e e  conmon s p e c i e s  o f  m a la r ia  p a r a ­
s i t e s ,  v i v a x ,  fa lc i parum. ,  an d  m a l a r i a e  a r e  p r e s e n t e d .  C h a r a c t e r i s t i c  
forms o f  t h e  t h r e e  s p e c i e s  and s t a g e s  found in  c i r c u l a t i n g  b lo o d  a r e
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d e s c r i b e d  i n  some d e t a i l .  A r e c o r d i n g  a c c o m p a n ie s  t h e  f i l m  s t r i p .  P r o ­
j e c t i o n  t im e :  17 m in u te s .  (A s i m i l a r  u n i t ,  “ THE IDENTIFICATION OF MALA­
RIA PARASITES IN THICK BLOOD FILMS” i s  i n  a n  a d v a n c e d  s t a g e  o f  p r e p a r ­
a t i o n  a n d  w i l l  be a v a i l a b l e  s o o n . )
“  S C H I S T O S O M I A S I S , ’* E d i t i o n  I .
A c o lo r  f i lm  s t r i p  w i th  re c o rd in g ,  p r o j e c t e d  a t  the  p r o f e s s io n a l  l e v e l  
f o r  p h y s i c i a n s ,  p a r a s i t o l o g i s t s ,  e p i d e m i o l o g i s t s ,  and o t h e r  ad v an ced  
s tu d e n t s  o f  b i o l o g i c a l  s c ie n c e .  G eographic  d i s t r i b u t i o n  o f  v a r io u s  s p e ­
c i e s  o f  b lood  f lu k e s ,  l i f e  c y c le ,  and methods o f  i d e n t i f y i n g  the v a r io u s  
s p e c ie s  a r e  p r e s e n te d .  C l i n i c a l  in fo rm a t io n  in c lu d e s  an  acco u n t  o f  symp­
toms w i th  em phasis  on th e  more im p o r ta n t  c l i n i c a l  m a n i f e s t a t i o n s .  Im­
p o r ta n c e  o f  ova a s  the  a g e n t  o f  m ajor p a th o lo g y  i s  s t r e s s e d .  In fo rm a t io n  
on t r e a tm e n t  i s  su p p l ie d .  B r i e f  a t t e n t i o n  i s  g iv en  to  p re v e n t io n  o f  t h i s  
d i s e a s e  i n  the  U n i te d  S t a t e s .  P r o j e c t i o n  time: 18 m in u te s .
“ S C H I S T O S O M I A S I S , ”  E d i t i o n  I I .
This u n i t  i s  s i m i l a r  to  E d i t i o n  I  b u t  i s  d e s ig n e d  p r i m a r i l y  f o r  b i o l ­
o g i s t s .  O b s e r v a t io n  on g e o g ra p h ic  d i s t r i b u t i o n  is  much th e  same as  i n  
“ S CH I ST O SO MI A SI S , ”  E d i t i o n  I .  Methods o f  i n f e c t i o n  and i d e n t i f i c a t i o n  
o f  s p e c i e s ,  to g e th e r  w i th  the  l i f e  c y c le  showing c h a r a c t e r i s t i c s  o f  the  
v a r io u s  s t a g e s  i s  g iven .  D e s c r ip t io n s  o f  forms conmonly observed in  the  
l a b o r a t o r y  a r e  p re s e n te d .  Accounts o f  t r e a tm e n t  and p r e v e n t io n  a r e  a l s o  
in c lu d e d .  The f i lm  s t r i p  i s  in  c o l o r  and has  r e c o r d e d  n a r r a t i v e .  P r o ­
j e c t i o n  time: 15 m inutes .
“ LABORATORY D I A G N O S I S  OF S C H I S T O S O M I A S I S . ”
This c o l o r  f i lm  s t r i p  p r e s e n t s  methods o f  d ia g n o s in g  s c h i s t o s o m i a s i s  
by d em o n s tra t io n  o f  ova. C a u sa t iv e  organism s, l i f e  c y c le s ,  and p a th o lo g y  
r e l a t e d  to  d i a g n o s i s  a r e  d e s c r ib e d .  T echn ics  a r e  p r e s e n t e d  fo r  examin­
in g  fe c e s  and u r i n e .  Methods o f  making f e c a l  sm ears  and o f  p e r fo rm in g  
f l o a t a t i o n  and s e d i m e n t a t i o n  t e s t s  f o r  r e c o v e r i n g  ova a r e  g iv e n .  The 
r e c t a l  punch  b iopsy  i s  d e s c r ib e d  a s  a means o f  d ia g n o s is .  D i s t i n g u i s h in g  
c h a r a c t e r i s t i c s  o f  ova o f  f lu k e s ,  a s c a r i s ,  and hookworms a r e  d e s c r ib e d .  
The im p o r tan ce  o f  d i a g n o s i s  a s  a b a s i s  o f  t r e a t m e n t  i s  e x p la in e d .  The 
n e c e s s i t y  f o r  r e p e a t e d  ex a m in a t io n  i s  s t r e s s e d .  B r i e f  c o n s i d e r a t i o n  i s  
g iv e n  t o  th e  p o s s i b i l i t y  o f  t r a n s m i s s i o n  o f  s c h i s t o s o m i a s i s  in  th e  
U n i te d  S t a t e s .  N a r r a t i v e  i s  r e c o rd e d .  P r o j e c t i o n  tim e: 15 m in u te s .
“  F I  L ARI  A S I  S . ”
This sound f i lm  s t r i p ,  in  c o lo r ,  i s  p r o j e c t e d  a t  the p r o f e s s io n a l  l e v ­
e l  f o r  m ed ica l  and r e l a t e d  b i o l o g i c a l  s c i e n c e s .  The geograph ic  endemic 
a r e a s  where f i l a r i a l  worms a r e  found a r e  d e s c r ib e d .  Samoa i s  c o n s id e re d  
p a r t i c u l a r l y .  The c l i n i c a l  p rob lem  o f  f i l a r i a s i s ,  means o f  i n f e c t i o n ,  
s k in  p e n e t r a t i o n ,  and m ig ra t io n  o f  th e  la rv a e  i s  i n d ic a te d .  Synptomology 
i s  d e s c r i b e d  in  some d e t a i l ,  g i v i n g  an  a c c o u n t  o f  th e  l a c k  o f  e a r l y  
symptoms and th e  p r e s e n c e  o f  l a t e  o n e s .  The o rg a n s  a t t a c k e d  and  th e  
c l i n i c a l  m a n i f e s t a t i o n s  a r e  d e sc r ib e d .  The l i f e  c y c le  w i th in  man and the 
m osqu ito  a r e  p r e s e n t e d .  P a r t i c u l a r  a t t e n t i o n  i s  g iv e n  to  the  number o f  
e x p o su re s  i n  r e l a t i o n  to  p ro g n o s i s .  Exposure  h i s t o r y ,  ly m p h a t ic  p a t h ­
o lo g y  and p re s u m p t iv e  d i a g n o s i s  a r e  c o n s id e r e d  a l o n g  w i th  s u p p o r t i v e  
t r e a tm e n t  and p sy c h o th e ra p y .  P r e v e n t i o n  o f  f i l a r i a s i s  i s  d i s c u s s e d  in  
some d e t a i l .  P r o j e c t i o n  time: 18 m in u te s .
of the David J. Sencer CDC Museum
ôurtesy of the David J. Sencer CDC Museum
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1,528. 12 
2 7 ,3 6 3 .5 3  
3 ,2 9 0 .3 4  
703 .30
4 1 1 ,6 6 8 .3 5
24.00 512.26 
1 6 ,549 . 18
31 .90  
335. 15 2 ,5 3 2 .3 7
2.45  
10 ,5 2 7 .4 4 659 .50
200.00  
792 . 14
1 ,5 1 5 .1 5  
236, 127.87 5 ,4 1 3 .7 7 1 ,0 9 7 .5 0
1 ,4 7 1 .4 7  
1, 528. 12 
29 , 649 . 29 
3. 290 . 34 
703 .30
6 8 5 ,7 0 1 .2 7
T o ta l 4 4 6 ,0 2 5 .1 1 24.00 1 7 ,0 6 1 .4 4 367 .05 2 ,5 3 2 . 37 10 , 527 . 89 659 . 50 992 . 14 2 3 7 ,6 4 3 .0 2 5 ,4 1 3 .7 7 1 ,0 9 7 .5 0 722, 343.79
O p e ra t io n  o f  CDC
A~4416-A11 E x p .E x c .T v l.
A -4 4 1 7 (0 0 2 )-P u r .  o f  A u tom ob iles
197 ,1 3 6 .0 0 455 .05 3 ,4 6 1 .8 5 1 ,568 . 30 12,7 20. 12 273.76 156.00 6 ,2 0 0 .4 4 26 ,2 6 4 .0 6 1 3 ,0 7 2 .6 3 261 ,308  . 21
T o ta l 197, 136.00 455 .05 3 ,4 6 1 .8 5 1 ,5 6 8 .3 0 12,7 20. 12 273.76 156.00 6 ,2 0 0 .4 4 2 6 ,2 6 4 .0 6 1 3 .0 7 2 .6 3 261, 308. 21
M urine Typhua F e v e r C o n tro l  
A-4418-A11 E x p .E x c .T v l. 
A -4 4 1 9 (0 0 2 )-P u r. o f  A u tom obiles 
A-4420-A11 E x p .E x c .T v l.-H a w a ii
1 13 ,968 .85  
955 .62
2 ,0 0 0 .0 0 53. 16 8 3 .7 7 3 ,7 4 3 .4 5 20 .00 110.26 3 7 ,2 2 8 .8 ] 2 ,1 9 4 .6 1 1 5 9 ,4 0 4 .9 1
9 5 5 .6 2
T o ta l 114 ,924.47 2 ,0 0 0 .0 0 5 3 .1 6 85 .77 3 ,7 4 3 .4 5 20.00 110. 26 37 , 228 .81 2, 194.61 160 ,3 6 0 .5 3
V iru s  D is e a s e  I n v e s t .  & C o n tro l 
A-4421-A ll E x p .E x c .T v l.
A-4 4 22(002)-P u r .  o f  A u to m o b iles
2 3 ,0 4 8 .5 3 2, 107.57 100. 16 142.85 373 .81 150. 24 3,748 . 24 1 ,0 5 2 .0 2 3 0 ,723 . 42
T o ta l 23 ,0  48 .53 2 ,1 0 7 .5 7 100. 16 142.85 3 73 .81 150 .24 3,748 . 24 1 ,0 5 2 .0 2 3 0 ,7 2 3 .4 2
D ia r r e h e a l  D is e a s e  I n v e s t .  & C o n tro l 
A-4423-A ll E x p .E x c .T v l.
A-4 4 24(002)-P u r .  o f  A u tom ob iles
1 4 ,6 7 7 .9 4 200.00 128.33 34.70 336. 14 26 .90 5 ,0 1 4 .9 0 2 ,1 5 3 . 55 2 2 ,5 7 2 .4 6
T o ta l 1 4 ,6 7 7 .9 4 200.00 128.33 34.70 336. 14 26.90 5 ,0 1 4 .9 0 2, 153.55 2 2 ,572 . 46
L a b o ra to ry  T e c h n o lo g ic a l  S e rv ic e s  
A-4425-A ll E x p .E x c .T v l. 
A -4 4 2 6 (0 0 2 )-P u r. o f  A u tom ob iles





S INCUBIHED (C on
69. 16
t i n u e d )
2 ,3 1 0 .6 6 4 ,8 1 2 .6 2 10 ,875 .07
T o ta l 3 ,4 2 1 .9 6 203.00 57 .67 69. 16 2 ,3 1 0 .6 6 4 ,8 1 2 . 62 10 ,875 .07
P la g u e  C o n tro l
A-4427-A11 E x p .E x c .T v l .-A tl .  
A-4428 ( 0 0 2 )-P u r. o f  A u tom ob ile s
3 ,9 9 2 . 13 200.00 2 .9 1 8 .9 6 4 .5 5 201.36 4 ,4 0 9 .9 1
T o ta l 3 ,992 . 13 200.00 2 .9 1 8 .9 6 4 .5 5 201.36 4 ,4 0 9 .9 1
T o ta l  A p p ro p r ia tio n  7 5 8 0343 .001 803 ,226 . 14 479 .05 2 5 ,2 3 3 .8 6 2, 277 . 58 1 5 ,5 1 5 .8 1 15, 333.17 835 .50 7 ,4 8 4 .5 3 312 ,4 1 1 .0 5 2 8 ,6 9 9 .2 0 1 ,0 9 7 .5 0 1 ,2 1 2 ,5 9 3 .3 9
7 5 8 0 3 4 2 .0 0 2 -A s s is ta n c e  t o  S ta te s ,G e n .  
A-3955-S a la r i e s  
A -3956-M isc. E x p .E x c .T v l.
1 0 ,6 1 0 .3 2
155.00 905 .00 51 .70 7 .6 5 20.00 217.10 13 .21
10 ,6 1 0 .3 2  
1, 409.66
T o ta l  A p p ro p r ia tio n  7 5 8 0 342 .002 10 ,6 1 0 .3 2 195.00 905.00 51.70 7 .6 5 20.00 217. 10 13 .21 12 .019 .98
7580 3 4 0 -C o n tro l o f  T u b e r c u lo s is  
A-36 49- S a l a r i e s  
A -3650-M isc. E x p .E x c .T v l.
2 ,6 3 7 .0 4
56 .5 5 12. 24 8 .5 0 2 ,0 3 3 .7 9 849 .97
2 .6 3 7 .0 4
2 .9 6 1 .0 5
T o ta l  A p p ro p r ia tio n  7580340 2 ,6 3 7 .0 4 56 .55 12. 24 8 .5 0 2 ,0 3 3 .7 9 849 .97 5 ,5 9 8 .0 9
75 8 0 IK )(03) - T ra v e l in g  E x p e n ses , F. S. A. 
D i r e c t  CDC T ra v e l A llo tm e n ts  
A -3148- T ra in in g  
A -3 1 6 1 -O p era tio n  o f  CDC 
A -3162-C on tro l o f  M a la r i a  & D.T.O. 
A -3164-M urine T yphus F e v e r  C o n tro l 
A -3165-V irus D is e a s e  I n v e s t .  & C ont. 
A -3 1 6 6 -D ia rrh ea l D ig . I n v e s t . & C ont. 
A-3167-Lab. T e c h n o lo g ic a l  S e rv ic e s  
A -3169-P lague  C o n t r o l - A t la n ta  
A -31 8 4 -C o n tro l o f  T u b e r c u lo s is
884. 58
3, 425 .86  
10 , 490. 17
4, 550. 16 
3, 228 . 21
30 8 .5 1  




3 ,4 2 5 .8 6  
10 , 490. 17 
4 ,5 5 0 . 16 
3, 228. 21 




T o ta l  ^ 2 3 ,6 0 3 .0 9 23 .603 .09
I n c r e a s e s  t o  D is t .  o r  o th e r  D iv. A l lo t ­
m ents from CDC T vl A p p o rtio n m en t 
A -3 1 5 2 -T ra v e l E x p e n s e s -D is t .  No. 2 
A -3 1 5 3 -T rav e l E x p e n s e s -D is t .  No. 3 
A -3154-T rave l E x p e n s e s -D is t  No. 4 
A -3 1 5 7 -T rav e i E x p e n s e s -D is t .  No. 7 
A -3163-T rave l E x p e n s e s -D is t .  No. 6
200 . 0 0 c r . 
266.80
2 0 0 .0 0 c r .
266.80
T o ta l 6 6 .8 0 66 .80
T o ta l  A p p ro p r ia tio n  7580110(03) 2 3 ,6 6 9 .8 9 23 ,669 .89















FEDERAL SE C U R IT Y  AGENCY COMMUNICABLE D IS E A S E  C EN TER , F IS C A L  BRANCH U. S . P U B L IC  HEALTH S E R V IC E
CUMULATIVE OBLIGATIONS INCURRED — BY OBJECT, FISCAL YEAR 1948 
AS OF AUGUST 31 ,  1947
























75 8 0 3 4 3 .0 0 1 -C o n tro l o f  Communicable D is e a s e s
1, 199.60 
1, 47 L 47 
3 ,056 . 24 
38 ,902 . 39 
4 ,8 5 9 .8 7  




5 12. 26 
16 ,944. 35
39.60 
1, 232.06 3 ,911 . 32
2. 45 
1 5 ,7 4 7 .8 1 938.00
300.00
5 ,0 5 1 .5 9
6 ,0 5 4 . 35 




1, 199. 60 
1, 471.47 
3 ,056 . 24 
4 5 ,8 3 5 .0 5  
4 ,8 5 9 .8 7  
1, 406.60 
1, 135 ,672 .95
C o n tro l  o f  M a la r ia  and D.T.O-
A -4 4 0 3 (0 0 2 )-P u rch ase  o f  A utom obiles 
A - 4 4 0 4 - S a la r ie s - D is t r i c t  No. 1 
A - 4 4 0 5 - S a la r ie s - D is t r i c t  No. 2 
A - 4 4 0 6 - S a la r ie s - D is t r i c t  No. 3 
A - 4 4 0 7 .-S a la r ie s - D is tr ic t  No. 4 
A-4409-A11 Exp. Exc.Tvl . - D i s t .  No. 6 
A - 4 4 1 0 - S a la r ie s - D is t r i c t  No. 7 
A - 4 4 1 1 - S a la r ie 3 - D is t r ic t  No. 8 
A-4413-A11 Exp. E x c .T v l. - A t la n ta
T o ta l 636 ,597 .62 362. 28 17 , 456 .61 1, 27 1. 66 3 ,911 . 32 15,750. 26 938.00 5 ,351 . 59 315, 670. 38 215,994. 56 1 ,097 .50 1, 214 ,4 0 1 .7 8
O p e ra tio n  o f  Communicable D ise a se  C en te r  
A-4416-A11 E x p .E x c .T rav e l 
A -4417(002) -P u rc h ase  o f  A utom obiles
295,774. 39 1 ,043 .48 6 , 163.86 3 ,5 2 0 .0 5 18,948 . 23 1, 110.92 234.00 9 ,9 8 2 . 35 3 3 ,5 0 8 .0 0 2 5 ,9 5 5 .4 2  
15, 300.00
396 ,2 4 0 .7 0  
15 , 300.00
T o ta l 295,774. 39 1,043 .48 6, 163.86 3 ,5 2 0 .0 5 18 , 948 . 23 1, 110.92 234.00 9 ,9 8 2 . 35 33, 508.00 41, 255.42 411, 540.70
M urine T v D h u s  F ever C o n tro l 
A-4418-A11 Exp. E x c .T rav e l 
A-4419(002) -P u rc h a se  o f  A utom obiles 
A-4420-A11 Exp. E x c .T v l.-H a w a ii
167,912.57
9 55 .62
50.00 2 , 400.00 104.81 127.04 4 ,8 8 0 .7 5 40.00 121.46 4 3 ,0 5 9 .8 9 43,755. 28 
1,000.00
262, 451.80 
1 ,000 .00  
95 5 .6 2
T o ta l 168,868. 19 50.00 2 ,4 0 0 .0 0 104.81 127.04 4 ,8 8 0 .7 5 40.00 121. 46 4 3 ,0 5 9 .8 9 44 ,755 .28 26 4, 407 . 42
V iru s  D isea se  I n v e s t ig a t io n s  & C o n tro l 
A-4 4 2 1 -A ll Exp. E x c .T rav e l 
A -4 4 2 2 (0 0 2 )-P u rch ase  o f  A utom obiles
37 ,872 .73 2, 108. 32 102. 16 179. 29 572.40 153. 58 6 ,2 5 6 .8 4 1,911. 18 49, 156. 50
T o ta l 37 ,872 .73 2, 108. 32 102. 16 179. 29 572.40 153. 58 6, 256 .84 1,911. 18 49, 156. 50
D ia r r h e a l  D is e a s e  In v e s t .  & C o n tro l 
A-4423-A11 Exp. Exc. T rav e l 
A -4 4 2 4 (0 0 2 )-P u rch ase  o f  A utom obiles
21 ,8 7 7 .9 4 295.65 206.80 4 4 .2 4 5 16. 9 1 63 .55 6, 450.95 16 ,085.05  
1, 300.00
4 5 ,5 4 1 .0 9  
1, 300.00
T o ta l 21 ,8 7 7 .9 4 295.65 206.80 44. 24 516 .91 63 .55 6 ,4 5 0 .9 5 17 , 385.05 46 ,8 4 1 .0 9
L a b o ra to ry  T e c h n o lo g ic a l S e rv ic e s  
A-4425-A11 Exp. Exc. T rav e l 
A -4426(002)-P u rchase  o f  A utom obiles
4 ,4 9 6 .9 6 203.00 9 0 .6 2 69. 16 6 ,9 8 4 . 11 5 ,6 3 5 .9 9 1 7 ,4 7 9 .8 4











CUMULATIVE OBLIGATIONS INCURRED (C o n t in u e d )
P I  ague C o n tro l
A-4 4 2 7 -A ll Exp. E x c .T v l . - A t la n ta  
A -4 4 2 8 (0 0 2 )-P u rch ase  o f  A utom obiles 
A-4429-A11 Exp. E x c .T v l.-H a w a ii 
A-4430-A11 E x p .E x c .T v l.-S a n . F ran .
5 ,1 9 7 . 13 - 200.00 5 .6 3
2 7 .5 4 4 .5 5 34 3 .5 1 5 ,7 7 8 .3 6
T o ta l 5, 197. 13 200.00 5 .63 2 7 .5 4 4 .5 5 3 43 .51 5 ,7 7 8 .3 6
T o ta l  A p p ro p r ia tio n  7580343 .001 1, 170 ,684.96 1 ,455 .76 2 8 ,8 2 7 .4 4 5 ,3 0 1 ,7 3 23, 210. 12 2 2 ,9 2 7 .9 4 1,212. 00 15 ,677 .08 412,27  3. 68 326,937 . 48 1,097. 50 2 ,0 0 9 ,6 0 5 .6 9
7 5 8 0 3 4 2 .0 0 2 -A s s is ta n c e  to  S t a t e s ,  Gen.
13 ,210 .32
195.00 1, 197.28 7 3 .5 3 7 4 .0 1 30.00 710 .09 243. 46
1 3 ,2 1 0 .3 2  
2 ,5 2 3 . 37
A -3 9 5 5 -S a la r ie s  
A -3956-M isc. E)$>.Exc.T ra v e l
T o ta l  A p p ro p r ia tio n  7580342.002 13, 210. 32 195.00 1, 197. 28 7 3 .5 3 7 4 .0 1 30.00 7 1 0 .0 9 243. 46 15 ,7 3 3 .6 9
7 580 3 4 0 -C o n tro l o f  T u b e rc u lo s is
4, 277.04
109.90 12.24 14 .93 2, 392 .65 1,796. 10
4, 277 .04  
4, 3 25 .82
A -3 6 4 9 -S a l a r i e s  
A -3650-M iac. E x p .E x c .T rav e l
T o ta l  A p p ro p r ia tio n  7580340 4 ,2 7 7 .0 4 109.90 12. 24 14.93 2, 392.65 1,796. 10 8 ,6 0 2 .8 6
7580348 .00  1 -O p e ra tin g  E xpenses, N a t io n a l
I n s t i t u t e  o f  H ealth .P H S , 1948 
A -4 9 0 8 -S a la r ie s -L a b . T ech . S e rv ic e s  
A -4921-M isc. E x p .E x c .T rav e l-L a b . 
T ech . S e rv ic e s
T o t a l  A p p ro p r ia tio n  7580348.001
7580 1 1 0 (0 3 )-T ra v e l in g  E xpenses, F. S. A.
1 ,657 .88  
6, 344.96  
12 ,242 .59  
4, 39 9 .6 1  
3 ,2 7 9 .8 5  
546.26  
368.60 
97 .5 0  
200.00
*
1 ,6 5 7 .8 8  
6, 344.96 
12, 242. 59 




97 .5 0  
200.00
D ir e c t  CDC T r a v e l  A llo tm e n ts  
A -3 1 4 8 -T ra in in g  
A -3 1 6 1 -O p era tio n  o f  GDC 
A -3162-C ont. o f  M al. & D. T. 0 . 
A -3164-M urine Typhus F ev er C o n tro l 
A -3165-V irus  D is e a s e  In v e s t .  & C ont. 
A -3 1 6 6 -D ia rrh ea l D is . In v e s t .  & C ont. 
A -3167-Lab. T e c h n o lo g ic a l S e rv ic e s  
A -3 1 6 9 -P lag u e  C o n tro l - A t la n ta  
A -318 4 -Cont r o l  o f  T u b e rc u lo s is
T o ta l 29, 137.25 29, 137.25
I n c r e a s e s  to  D is t .  o r o th e r  Div. A l lo t ­
m ents  from  CDC T ra v e l A pportionm ent 
A -3 1 5 2 -T rav e l E x p e n s e s -D is t . No. 2 
A -3 1 5 3 -T rav e l E x p e n s e s -D is t. No. 3 
A -3 1 5 4 -T ra v e l E x p e n s e s -D is t. No. 4 
A -3 1 5 7 -T rav e l E x p e n s e s -D is t. No. 7 
A -3 1 6 3 -T rav e l E x p e n s e s -D is t. No. 6
118.22
3 56 .94  
532. 10 
638 .76  
252. 45
118. 22 




T o ta l 1 ,8 9 8 .4 7 1 ,8 9 8 .4 7
T o ta l  A p p ro p r ia tio n  7580110(03) 3 1 ,0 3 5 .7 2
3 1 ,0 3 5 .7 2
G rand T o ta l  - A ll A p p ro p r ia tio n s 1, 188, 172. 32 32, 686. 48 3 0 ,0 2 4 .7 2 5, 485. 16 23, 210. 12 23 ,0  14. 19 1, 242.00 15 ,6 9 2 .0 1 415 , 376 . 42 328 ,977 .04 1,097 .50 2 ,0 6 4 ,9 7 7 .9 6 Cou
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